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THE TABULAR VIEW 





MAIL RETURNS 


OW many women read The Review; how many are 
interested in science news and the impact of tech- 
nology on modern life? We have often wondered and in 
divers ways sought an answer. Here, unsought, is one 
woman’s answer, fresh from York, Pa.: 


To THE Eprrtor: Please accept the thanks of an electrical en- 
gineer’s wife for the not-too-technical articles you publish in 
The Review. You see, my college training was in classics; 
consequently, my scientific knowledge is very general, mostly 
vague. Now that I am surrounded by things scientific, your 
articles are a great help. If, for example, the conversation goes 
astronomical, at least I have read about the expedition to Ak 
Bulak [The Review, November, 1936] and can sit and listen 
with a slight glimmer of intelligence in my eyes. You know 
how a woman hates to be completely in the dark . . . 

I am so glad that you printed the article, ‘Technics and the 
Woman” [The Review, January, 1937]. The author expresses 
my own feelings, as I never could, and I believe the women of 
my acquaintance would second those opinions. There is rarely 
an issue in which there is no article that I can enjoy; The 
Trend of Affairs and The Institute Gazette I always read. 
Continue to make The Review interesting to us laywomen and 
when the subscription fee comes up in the family budget, both 
budgeteers will assent with loud and hearty ayes. 

HELEN McCaa (Mrs. J. R.) 


May the ayes have it! 
CONTRIBUTORS 


N the great development of America’s petroleum in- 

dustry Rosert E. Wixson, ’16, has played an im- 
portant part. Trained as a chemical engineer, one-time 
associate professor of chemical engineering at the Insti- 
tute, he became, in 1931, director and vice-president in 
charge of research and development of the Standard 
Oil Company of Indiana. At the present time he is vice- 
chairman and director of the Pan American Petro- 
leum and Transport Company and a director of five 
associated companies. As the author of more than 50 
scientific papers and as the holder of many patents on 
chemical and engineering processes, he is amply quali- 
fied to discuss our patent system and the forces that 
tend to impede or accelerate scientific advances. His 
article on page 147 was presented originally as an ad- 
dress at the 100th anniversary of the United States 
Patent Office. @ S. Pau. Jounnston, ’21, is editor of 
Aviation. A recent European trip afforded him many op- 
portunities to observe aeronautical developments abroad 
and his text and pictures on pages 150 and 151 are the 
result of this tour. @ Freperick G. Fassert, Jr., is 
assistant professor of English at the Institute and a 
frequent contributor to The Review. His collaborator, 
Pau C. Eaton, ’27, is a colleague of Professor Fassett’s 
in the Department of English. @ F.S. Linco, ’22, who 
contributed the cover of this issue of The Review, is rec- 
ognized as one of America’s outstanding architectural 
photographers. His sunset picture is one of a series of 
remarkably successful attempts to capture some of the 
“incredible splendor” of Mont St. Michel. 
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@A definite price for successful 
results. There is no charge unless 
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CAMBRIDGE 
POT 
GALVANOMETER 


This galvanometer is an inexpensive instrument with the sensitivity 
of a reflecting galvanometer and the ruggedness of a milliammeter. It 
requires no levelling or clamping and is accordingly well adapted 
for general laboratory use. 

It is fitted with both a pointer and a reflecting mirror suitable for 
“null” point indications as well as for use with a lamp and scale. It 
is only one of many Cambridge Galvanometers. 


Send for T Bulletin. 


OTHER CAMBRIDGE PRODUCTS 


Moisture Indicators and Recorders Physical Testing Instruments 
Surface Pyrometers Laboratory Insts. for A.C. & D.C. 
Galvanometers Engineering Instruments 
Gas Analysis Equipment Physiological Instruments 
and other Mechanical and Electrical Instruments 


CAMBRIDGE 


INSTRUMENT C@ I 
3732 Grand Central Terminal, New York City 

























HAYDEN, STONE & Co. 


NEW YORK BOSTON 





























THOMAS A. EDISON 


Creator of Markets 














tic billion-dollar industry! 


Dubbed by the Edison staff **Black Maria,”’ located in the Edison Laboratory grounds at West Orange, N. J.. this unpreten- 
tious structure of wood frame, covered with black roofing paper, and set on a pivot so that it could be swung around with 
the sun, was the first motion picture studio. From this humble birth grew the lavish splendor of the world’s most roman- 

















HE invention of the motion pic- 
ture camera by Thomas A. Edison 
made possible the practical adaptation 
of the flexible tapelike film and laid 
the foundation for today’s glamorous 
billion-dollar industry. Manufacture 
of motion picture films now con- 
sumes approximately 95% of all silver 
used in the chemical industry — nearly 
one-third of all silver produced in 
the United States. 
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Edison Storage Batteries 
Edison Primary Batteries 
Edison Dry Cells 

Edison Nursery Furniture 
Edison (Portland) Cement 
Ediphones . . for dictation 








EDISON, 
West Orange, N. J. 










When Thomas A. Edison opened 
the first central station for the distri- 
bution of electric power, he also laid 
the foundation for vast world markets 
for copper, lead, zinc, coal and many 
other commodities. Today the copper 
industry looks tothe electrical industry 
for its largest consumer and lead used 
for cable covering and Storage Bat- 
teries now accounts for more than 
10% of domestic consumption. 
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Edison Emark Batteries 
Edison Electrical Controls 
E-K Medical Gas 

Edison Ignition Coils 
Edison Spark Plugs 
Edison Splitdorf Magnetos 




















‘OR nearly a quarter-cen- 

F tury the men who run 

», America’s mills and mines 

and factories have thrown 

5 open their doors to the 
G.T.M.—Goodyear Tech- 

nical Man. Long ago they discov- 
ered that the G.T. M.’s mission was 
to serve them in their endless fight 
for greater efficiency and economy. 
They came to know him as a friend 
who spoke their language; a prac- 
tical man who could listen intel- 


ligently to their difficulties and 
understand their specific needs in 
mechanical rubber goods. 


They liked him because he did not 
pretend to know it all; because he 
went out into their plants to learn 
exactly what superintendents, fore- 
men and mechanics wanted in per- 
formance; because he carefully 
analyzed every stress and strain, 
torque and tension, to determine 
the construction that would best 


deliver that performance. And over 
two decades’ experience has proved 
to them that the G. T. M.’s careful 
specifications and Goodyear’s vast 
skill in compounding rubber to 
withstand any operating condition 
mean great savings—bothin longer- 
wearing mechanical rubber goods 
and lower operating costs. That is 
why industry welcomes the G.T.M. 
as a friend —a friend whom it will 


? 
pay you to know! a. 


* MOLDED GOODS - HOSE - PACKING + MADE BY THE MAKERS OF GOODYEAR TIRES 








Cable-length view of 
Columbia Broadcast- 
ing System’s 625- 
foot vertical radiator, 
Wayne, N. J. 
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No Resistance At All 
N | OW that physicists have more or less conquered 


the problem of atomic structure, they have di- 

vided their forces and are pushing the further at- 
tack in opposing directions. One group is advancing in 
the direction of still finer detail and is prying open the 
nucleus to see what makes it work. The other group is 
proceeding to large-scale phenomena, studying the social 
behavior of atoms when they are combined to make 
molecules, or liquids, or solids. Armed with the growing 
knowledge about the habits of atoms, these investigators 
are turning back to a study of everyday things — bricks 
and steel and rubber and oil — a study more searching 
and much more effective than was possible in the pre- 
quantum days. Already the results indicate the immense 
practical value of the research. 

At present the study has just begun and only the 
simplest of atomic communities, the crystals, have been 
investigated in detail. The crystal, because of its regu- 
larity, is in many ways simpler in structure than a single 
complex molecule or than a liquid. In particular the 
metal crystal, composed of only one kind of atom, has 
been studied in some detail. There already exists a fairly 
voluminous literature on the relation of the structure 
to the properties and idiosyncrasies of metals: their 
strength, their specific heats, their optical properties, 
and so on. Some start has been made toward explaining 
why the electrons in some metals are foot-loose wander- 
ers and in others are family men, resisting being pressed 
into service to carry electric current. It is beginning to 
be clear why so few metals are strongly magnetic. 
A start has even been made on the alloys. 

In connection with these studies, a number of predic- 
tions have been made as to the behavior of metals at 
temperatures near the absolute zero, — 273.1 degrees C. 


The Trend of Affairs 
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At these low temperatures the atoms cease their random 
vibrations and the crystal becomes as nearly perfect as it 
can be. The specific heat falls to exceedingly low values, 
less than a thousandth of its value at ordinary tempera- 
tures. Since the atomic jostlings are diminished, the 
wandering electrons are less impeded and the electrical 
resistance is reduced. Most of these predictions have 
been verified by the measurements made at very low 
temperatures during the last few years. 

In one important respect, however, the measurements 
made at low temperatures did not accord with theoretical 
predictions. It had been predicted that the electrical 
resistance would diminish smoothly as the temperature 
decreased, to become zero at absolute zero. The meas- 
urements showed another behavior, more interesting 
and more puzzling: As the temperature was reduced, the 
resistance fell; first smoothly, as the predictions would 
have it; then, at some critical temperature, it suddenly 
vanished completely. This state of no resistance is 
called the superconducting state. Current, once induced 
in a loop of superconductive wire, persists indefinitely 
without any diminishing of intensity. If a magnetic field 
is produced inside a hollow piece of ordinary metal and 
the temperature lowered below the transition point, 
the field inside the superconducting metal is “frozen 
in”; a change in the field outside hardly affects it. 

These bewildering phenomena had not been expected 
and are not yet fully understood. Recently Professor 
J. C. Slater, Head of the Physics Department at Tech- 
nology, has suggested a plausible explanation. Ordinarily 
the electrons which carry the current are individualists, 
wandering through the metal and colliding with the 
metal atoms, but paying little attention to each other. 
This state of affairs explains the ordinary resistance 
of metals. Professor Slater has shown that it is possible 
for the electrons to be in another state, a codperative 
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one somewhat analogous to the 
magnetic state in iron. In this 
state the electrons help each other 
along, and thereby may manage 
to avoid the collisions with metal 
atoms which cause the resistance. 
This state is possible only at low 
temperatures, for it requires the 
codperation of all the electrons, 
and any large temperature motion 
of the atoms would jostle one 
or more electrons loose, thereby 
destroying the coéperation com- 
pletely. This explanation seems to 
be the correct one, although its 
consequences need further investi- 
gation before a final decision can 
be made. 

It is research such as this that 
will demonstrate the value of a 
thorough knowledge of atomic struc- 
ture as an aid in unraveling the 
practical problems of matter in 
bulk and will ultimately confound 
the critics of atom splitting. It is 
evident now that a knowledge of 
such abstruse things as electron 
spin and the exclusion principle is necessary for the com- 
plete understanding of such practical problems as the 
ferromagnetism of Heusler’s alloys and the toughness of 
steel. 


Remarkable Alloy 


NE of the most interesting of the new alloys is 
beryllium-copper, made from one of the oldest 
metals and one of the newest ones. Beryllium occurs in 
the mineral beryl, of which mineral emerald and aqua- 
marine are well-known varieties. It is a light metal - 


density, 1.84 — lighter than aluminum, which has a 
density of 2.70. It is much harder than aluminum and 
will, in fact, scratch steel. It needs a high temperature to 
melt it (1,350 degrees C.), whereas aluminum melts 
readily at 659 degrees. (Iron melts at 1,533 degrees; gold, 
at 1,063 degrees.) Commercial beryllium-copper con- 
tains 2.0% to 2.25% of beryllium. It is ductile and mal- 
leable and can be cold worked or hot worked. After all of 
the forming operations are completed, articles made 
from beryllium-copper can be hardened and strength- 
ened by merely heating them for a certain period of time 
at a comparatively low temperature. 

It has been known for many years that copper alloys 
are hardened by a cold-working process, such as ham- 
mering, rolling, drawing, and that such work-hardened 
alloys can be made soft again by annealing. Beryllium- 
copper possesses this property; the annealing tempera- 
tures which result in softening are limited to a compara- 
tively narrow range in the neighborhood of the melting 
point. An alloy of 2.15% beryllium, 0.35% nickel, the rest 
of the metal copper, in the form of a sheet 0.040inch thick, 
when softened by annealing at 800 degrees and then 
quenching in water, had a tensile strength of 60,000 to 
80,000 pounds per square inch. The same material, re- 
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duced by rolling to half the thickness, had a tensile 
strength of 118,000 to 130,000 pounds per square inch. 
Heat treatment alone raised the tensile strength of the 
soft metal to 170,000 pounds, and cold working and heat 
treatment together raised it still higher. By suitable 
methods beryllium-copper articles may be produced 
which are harder than the hardest bronze. The alloy’s 
resistance to wear is about five times as great as that of 
the best phosphor bronze and its resistance to fatigue 
is exceeded only by that of certain of the alloy steels. 
It may be soldered and welded, and behaves in corrosion 
tests in about the same way that pure copper does. 
Although beryllium-copper is only about four years 
old, it is finding use in coiled springs, flat springs, dia- 
phragms, switch blades, and so on, where its high re- 
silience and resistance to corrosion and fatigue are 
desirable; in nonsparking hand tools, hammers, chisels, 
wrenches, and drift pins, where its hardness and shock 
resistance are needed; and in bearings, gears, sliding 
contacts, the handles of surgical instruments, woven 
wire cloth, and valve parts, where high resistance to 


wear is advantageous. 


Neat 
DY tying it down with steel cables, French engineers 
have strengthened a weakened dam on the Cheurfas 
River in Algeria. With the dam thus stitched to its 
steel foundations, the engineers were able to increase 
the storage level of the reservoir ten feet above its 
original full height. Cables have been similarly used 
in basting to its foundation La Jument lighthouse on 
the West Coast of France. 
Other recent engineering activities, neatly handled: 
@ When the Cisco Sports Club, coiperating with the 
United States Forest Service, set out to stock with 












VIEW 


k Star 


sile 
ch. 
he 
sat 
dle 
ed 
y’s 
of 
ue 
Is. 
mn 





FEBRUARY, 1937 





















trout the Loch Leven Lakes in the California Sierras, 
the fingerling trout they placed in the lakes were quickly 
devoured by predatory fish, such as chubs. With per- 
mission of the California Fish and Game Commission, 
the Club dynamited one lake experimentally, thus killed 
between fifteen and twenty thousand undesirable fish, 
and made the lake safe, at least temporarily, for 
fingerling trout. 

@ The Army Air Corps, fully aware of the danger of 
too great a dependency upon a product procurable only 
by import, has built an observation balloon of DuPrene, 
the synthetic rubber, hoping that the material might 
prove to be an adequate substitute for rubber. Their 
substitute, they found, is more than adequate: It is 
stronger, permits less gas leakage, and is possibly more 
durable than the natural rubber fabrics. With this evi- 
dence in hand, Air Corps engineers sought other air 
uses for DuPrene, and immediately found a most impor- 
tant one: hose pipe. Now they have an all-purpose syn- 
thetic rubber-coated hose which is impervious to the de- 
teriorating qualities of coolants, gasoline, oil, and other 
chemical solvents. 

@ A new “quota-control” system governs the elevators 
in the International Building of Rockefeller Center. 
Calls for a car to make a trip are registered as they come 
in until a predetermined number or quota of calls selected 
for that car has been received. Subsequent calls, regard- 
less of the floor sequence, are registered on the next car 
until its quota is filled. A car stops only at those floors 
for which calls for it are registered. Another feature of 
this new elevator installation is the immediate response 
by light which a potential passenger gets when he pushes 
the button, thus indicating to him at once, not only that 
his call is registered but at which door his car will stop. 
@ Through the use of carrier-current telephone equip- 
ment built by General Electric, TVA operators at the 








TOOLS IMITATING 
NATURE 
Striking similarities between natu- 
ral and man-designed devices are 
shown on this and the opposite 

page. 

Clippers. The mole cricket, like 
the mole, lives beneath the ground, 
uses its two front feet to dig and to 
clip fine roots. Notice the four 
sharp toes over which a fifth moves 
in a cutting motion exactly as in 
the metal clippers shown in 
parallel. 

Comb. The foot of the cross 
spider shows two fine combs which 
are used to straighten and order its 
neuly spun web, and to enable the 
spider to cling to the web 
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Norris, Wheeler, and Wilson Dams will be able to talk 
with each other at will over the 230-mile, 154,000-volt 
transmission line connecting the three dams. The lines 
will not only carry high-voltage current for power but 
at the same time will serve as paths for small high- 
frequency currents carrying voice signals. A similar 
system on a small scale has been announced by another 
firm for use in residences, whereby telephone calls can be 
made from room to room over the electric light wiring. 


By-products from Grapefruit 


HY the grapefruit, like the banana, should have 

acquired comical connotations is obscure. Its his- 
tory, if short, is a saga of modern ballyhoo, expansion, 
and research, in the order named; aside from certain oc- 
casions when it has been used as a weapon against croon- 
ers and related nuisances, it leads a quiet existence full 
of good deeds. Even O. O. MeIntyre has admitted in his 
column that, after overcoming an aversion of long stand- 
ing, he now can’t get enough of it — a somewhat sur- 
prising statement since the grapefruit industry is now so 
typically successful that it has a surplus problem. 

It was not always thus. In previtamin days, when 
winter in the North meant a long, unbroken spell of 
heavy foods without fresh fruits or vegetables and spring 
sickness was as inevitable as the thaws, exotic fruits 
were as little known as available. If the consumption 
of grapefruit among our God-fearmg ancestors is an 
indication, it deserved, more than the apple, its name 
of the “forbidden fruit.” 

At the Chicago World’s Fair in 1893, however, an at- 
tractive display of this handsome fruit enticed a few 
adventurous epicures to experiment with it on the break- 
fast table, and by 1890 some 30,000 boxes were being 
produced in the United States annually. For a long time 
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this country remained the only important market, al- 
though Canada and the British Isles now take large 
quantities. Imports into the United Kingdom increased 
sixfold from 1920 to 1924, but only after surviving a 
sickly infancy. Greengrocers found that customers 
bought only once, and who could blame them, since the 
fruits were so “bloomin’ sour” and their peel so bitter.* 
Expert knowledge about the technique of consuming the 
fruit was rare, the general method being to attack it, 
with characteristic British pluck, like an orange. One 
enterprising English lady published a little pamphlet in 
1905, entitled, “The Forbidden Fruit, or Shaddock, or 
Grapefruit; How to Serve and Eat It.” 

Today, however, in spite of tremendous sales, growers 
are often left with large quantities of fruit which is 

* The bitterness of peel and membrane is caused by a glucoside 
called naringin, which is believed to have some therapeutic power 
(because of its bad taste’) and is more bitter than quinine; one part 
in 50,000 parts of water can be detected. 





Bureau of Reclamation 
DRAGLINE 


Framed by giant cactus, this dragline is shown at work on the 
main canal of the Gila Federal reclamation project in South- 
western Arizona. The Gila project taps the Colorado River 
where its flow is regulated near Yuma below Boulder Dam, and 
the main canal will irrigate 150,000 acres 
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of unsuitable shape or color, frozen, or just without a 
market, while vanneries (15% of the crop is so utilized) 
have left two pounds of waste for every pound of fruit 
that reaches the consumer. Through the activities of the 
Citrus Products Laboratories of the Department of 
Agriculture, by-product uses are being found for these 
materials. The canning industry is so concentrated in 
Florida that half of the peel is available for processing, 
and from it has been manufactured, since 1933, an 
amber-colored oil which smells like orange or lemon oils 
and equals them as a flavoring agent. Most of it goes to 
England to be used in beverages. 

A more recent and interesting development is quite 
in keeping with the name: The grapefruit is called grape- 
fruit because it frequently grows in large clusters, like 
grapes, and like grapes it is now being used as a source 
of wines, brandies, and cordials. Grapefruit champagne 
has already seen action at a public function at Washing- 
ton where President Roosevelt indulged. Oranges are 
similarly utilized, and wines from these two fruits can- 
not be distinguished, although they both possess a flavor 
distinct from that of grape wines. In either case, sugar 
must be added, a legal and necessary process, for these 
citrus fruits do not contain enough natural sugars to 
ferment properly. In the grapefruit, total sugars run 
from five to eight per cent; the orange has up to 12.6%: 
while grapes contain from 12% to 25% sugar. High acid 
content in the citrus fruits is also a drawback, dry wines 
being excessively sour. The juice from which the wine 
is made is obtained from sound fruit, which is of un- 
marketable size or color or has been frozen, by cutting 
them in half and reaming on revolving burrs. Care must 
be taken to exclude the naringin which gives a bitter 
product. It has been found that baking the wine for two 
months at a temperature of about 125 degrees F. imparts 
to it a sherrylike flavor. Citrus spirits and cordials are 
made from the wines by the usual methods. 

Although the process has been commercialized for only 
a few months, the five citrus wineries in Florida already 
have a capacity of about 20,000 gallons a year. When it 
is remembered that France, with half our population, 
has 7,000,000 people employed in her wine industry, 
this new venture appears to have a limitless future. 
However, Frenchmen haven’t the American’s indiffer- 
ence to wine. 


On the Architectural Front 


ARLY in this winter of 1937 one hears the steam 
shovels, harbingers of another building spring, 
snorting like bulldogs on every unoccupied corner. That 
the building flood is mustering its waters is clear enough 
from both statistical and visual evidence; that it will 
reach spate in the coming season seems likely. It is fun 
to speculate on what sort of débris this latest flood will 
leave in its wake — to guess what we may expect our 
architects to do with the power to beautify that is so 
shortly to be placed in their hands. Will their work be 
eclectic — will it be modern? 

In guiding to a decision there are a few facts and 
also some rather weighty straws. Primary fact is perhaps 
the Oregon State Capitol Competition. Here is a com- 
munity to house the capitol which, unlike Washington, 
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FISH-EYE VIEWS 
Ely Cathedral, Cambridgeshire (left), and Trafalgar Square, London (right), photographed with the Robin Hill Fish-eye lens. Mr. Hill’s 
horizon camera, developed for meteorological use, makes it possible to photograph the entire sky from zenith to horizon with a single exposure 


imposes no environmental limitations on the designer 
of a new major building. Under such circumstances a 
Bertram Grosvenor Goodhue was able to develop, for 
Nebraska, a capitol which was in the true sense of the 
word modern, and which, without stretching fact to 
exaggeration, was also timeless. Were the results of the 
Oregon competition as happy? 

To the competition were summoned many famous 
names. That they were mostly of the older generation, 
mostly academicians, does not matter, for they might 
have served with their eclectic approach merely as a 
better foil for the scintillation of the few modern-minded 
men who also were invited to compete. These moderns 
with unanimity recognized the bicameral nature of legis- 
lative function and adopted this, together with the sep- 
aration of executive and legislative powers, as the 
themes of their designs. They were snowed under in 
the voting. If their hypothesis were to be thrown out the 
window, it is quite probable that the design chosen as the 
winner was well chosen. Despite its monitor top, which 
replaces the conventional dome, despite the fact that 
the building says neither that it is Oregonian nor a 
-apitol, the Trowbridge and Livingston opus was first 
class as compared with the efforts of some other rather 
well-known designers. 

This Oregon competition ran into a good deal of 
difficulty of one sort and another which it is profitless 
to rehearse here. The significant facts are, first, that so 
many distinguished eclecticists could produce such a 
series of ill-studied designs, resembling nething different 
from a series of student renderings on the same subject 
and, second, that any such building as is going to be 
built will become Oregon’s capitol in the late Thirties 
of the Twentieth Century. 





A casual item that also shows the wind is the fact 
that after some years of quiet the architects are again 
bursting forth on the gastronomic front. Just when 
the architect became the traditional oenophilitic and 
gastronomic overlord of America is hard to say — 
probably it all began with Henry Handel Richardson. 
But the tradition persists. Today actual architectural 
articles in serious architectural publications are begin- 
ning once more to dwell with equal love on moules 
au vin blane and the friezes of the Parthenon. This com- 
ment is no idle remark for entr’acte entertainment. Its 
implications as to the state of architecture as practised 
by the boulevardier are important — they are more im- 
portant as indicating the sort of wishful thinking about 
a dead past that still dominates a considerable and 
active part of the profession. 

Finally there is great food for thought in the answers 
to the many questionnaires recently sponsored by archi- 
tectural journals. These questionnaires have principally 
been directed toward architectural education or toward 
improvement of the profession. They have been cir- 
culated among as catholic a group of reasonably well- 
known architects as the journals could unearth. The re- 
sponse to such questionnaires reveals schism. A Saarinen 
may point out that “the competency of the profession 
will increase as it learns to think clearly, and that, I am 
afraid, will not come until we can start afresh, educating 
a new generation,” but most of those who will control 
the buildings of the next decade do not agree. Two mod- 
erns may speak in what their eclectic fellows will regard 
as crass language: “The profession can increase the 
competency of its members if it can make them con- 
scious of their true position in the social order. . . . It 
is our opinion that the architectural schools are still 
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overwhelmed with a class of medieval sinecurists, walk- 
ing the straight and narrow path of traditional dogma 
and looking forward to next summer when they can go 
to Europe and make bad water-color sketches.”’ Others 
find all cheery and bright and right with the world, 
affirming with omnipresent human consolation that 
everything is all right and getting better; while others 
make this or that tiny suggestion for improvement of 
some minor detail and all condemn group practise such 
as that of Tekton. 

It would probably be otherwise if the younger gener- 
ation could have its say, but the actual fact is that 
there is precious little of the younger generation in 
architecture. Even without the depression, the course 
of modern architectural practise in this country has 
been such as to retard the development of youth. The 
depression has practically eliminated the young archi- 
tect from the profession. A few have found fortunate 
berths and will be ready to contribute for the next 
decade. Many have managed to keep alive and will now 
come thronging back to the boards they left as many as 
eight years ago. The most virile, most brilliant of this 
depression generation, however, will have been dis- 
satisfied with such a Fabian policy and, as fact proves 
clearly enough, have found success elsewhere. It will be 
pretty hard now to draw back to strict architecture 
such men as Sidney B. Waugh, ’27, William E. Muschen- 
heim, ’25, or Theodor C. Miiller, ’26, to name only 
three young men of Technology. Architecture always 
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has and always should spill over into the allied crafts 
of sculpture, interior decoration, and industrial design, 
but when the pitcher is tipped upside down, architecture 
-annot expect to reverse it and find much valuable liquid 
left in the bottom. 

This means, in total, that for the next decade the bril- 
liant potentials of the last decade in the main may not 
exert force on our architecture. These potentials were 
probably largely modern. Any tendency to modernism 
from this source is therefore considerably diluted. 

The Review has no position to take with respect to 
the relative merits of modern and eclectic architecture. 
We are concerned here only with what is likely to hap- 
pen, and, as a result of the factors discussed, it is quite 
possible to foresee almost no modern architecture during 
the building boom, perhaps less than during the de- 
pression when some not-too-sincere modernists felt 
it necessary to startle the world. 

In houses Americans definitely do not want modern- 
ism. For that matter, few Europeans do either. A 
Tugendhaus makes one waver in favor of the modern 
house, but it requires greater genius to produce a good 
Tugendhaus than it does to produce a good Georgian 
reproduction. The reproduction is easier to sell and for 
most domestic functions more comfortable, to boot. The 
operative builder is no dolt and he is not found building 
modern houses in his new developments. The fact is that 
there are few places in the house where organic logic 
produces a much better result than unorganized senti- 
ment will. The hearth is a poor place on which to try to 
brew logic, as followers of other professions than archi- 
tecture have found and will continue to find out. 

In larger buildings the case is otherwise, but the re- 
sults will not be. A library, for example, is a place to 
store and use books. As such the first functions are to 
keep the books in good condition, to make them readily 
accessible, and to provide proper places for using them. 
None of these has any relation to the disposition of 
niches in a Pantheon or to the orderly fenestration of an 
Early American town hall. It should be possible to start 
with the needed plan and fenestration, and by some 
small compromise arrive at the necessary external 
beauty. That is what the young men of the past decade 
might have done; it is hard to guess that the old men of 
the next decade will do it. 

It will be possible, however, to watch one develop- 
ment of this sort. If Congress accepts the Mellon gift in 
the spirit in which it is offered, the new Mellon gallery, 
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This graceful arch has been designed for a unit in Mussolini’s 
beautification of Rome 
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the design of which has been intrusted to John Russell 
Pope, may well be a test tube. The collection is magnifi- 
cent and must be housed in such a way that the pictures 
may be well seen. At the same time it will be in a build- 
ing which must befit the predominantly Greco-Roman 
surroundings. Mr. Pope has shown his ability to cope 
with such a problem before without too much compro- 
mise. It will be possible again. 

One final comment may not be amiss in ending a long 
prediction. At first glance the designs for the New York 
World’s Fair competition stand in refreshing contrast 
to those for Oregon’s capitol. This is due only in part 
to the fact that more young men were invited, for 
eclecticists and moderns alike contributed a stimulating 
group of designs all of which had enthusiasm and 
interest. This might be taken as encouragement if it 
were not for a rather awful counterthought: Is not the 
reason for this ebullience the fact that the buildings 
are of less permanent nature? Is the architect of today 
really capable of brilliant flowering but held back by 
cerebration when buildings that he views as important 
and permanent are in question? It seems so. This is most 
unfortunate, if true. It is the “unbuttoned joy” of a 
Beethoven that counts in the long run, far beyond the 
pedantry of a Respighi with greater musical training. 
To the answer that one should not indulge in unbuttoned 
joy with his client’s money the apt riposte is that the 
great manages to have his fling while leaving the client 
something worth while. However this may be, all the 
signs are that modernism, as it has come from Europe, 
seems unlikely to flower much under the burning sun of 
the coming boom. Let this be consolation to those to 
whom it thus serves. 


Tides in the Atmosphere 


HIRTY miles up, the atmosphere is boiling hot, 

and swings in tremendous tides 12 hours apart, 
which are completely out of step with similar swings 
in the lower atmosphere. These are the conclusions 
reached by Dr. Chaim L. Pekeris, ’29, Research Asso- 
ciate in the Institute’s Department of Geology, through 
a recent inquiry into atmospheric tides. Dr. Pekeris’ in- 
vestigation not only reconciles several previously con- 
tradictory atmospheric phenomena, but also contributes 
further evidence of extremely high temperatures in the 
upper atmosphere. 

Since in our latitudes irregular changes in the weather 
completely obscure the small regular semidiurnal varia- 
tions in the barometer, the fact that these tides exist in 
the atmosphere just as they do in the ocean is not gen- 
erally known. In the tropics, however, the tides can be 
indirectly observed because of the fact that more stable 
weather conditions permit the barometer to register two 
persistent peaks, one at about ten o’clock in the morning 
and the other, ten at night, with equally persistent lows 
at four o’clock in the morning and four in the after- 
noon. The striking feature of these tides is that they oc- 
cur regularly at the same hours, and thus appear to 
follow the sun and not the moon. 

The sun’s dominance, however, is puzzling in view of 
the fact that the moon, so much closer to the earth, 
exerts a tidal pull more than twice as great as that of the 
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sun. The anomaly involved here led the French mathe- 
matician and astronomer, Laplace, to decide in 1774 
that the barometric variation is brought about by the 
sun’s heating the atmosphere — a theory called in ques- 
tion a century later by Lord Kelvin, who pointed out 
that heating by the sun would lead to a diurnal rather 
than a semidiurnal tide. Kelvin set up a theory that the 
atmosphere can swing freely with a period very close to 
12 solar hours, so that the tidal action of the sun is mag- 
nified by resonance. In accordance with this theory, the 
atmosphere is thought to act like a tuned radio receiver, 
picking up one station — the sun — and being insensi- 
tive to the other — the moon. The tuning of the at- 
mosphere, however, has to be rather sharp because the 
lunar day is only about an hour longer than the solar 
day. Recently, moreover, Professor S. Chapman of 
London showed that the atmosphere actually does pick 
up, even though very weakly, the tidal action of the moon 
as well as some other waves of different periods. These 
additional barometric waves would be expected to exist, 
however, in an atmosphere having a fundamental free 
period of 12 hours. 

These observations complicated the problem by con- 
tradicting other observations which indicated that the 
free period of the atmosphere is not 12 but 101% hours, 
a length reported in 1929 by Major G. I. Taylor, a pro- 
fessor of the Royal Society of London and a prominent 
yachtsman. The pressure wave which was caused by the 
great Krakatao eruption of 1883 and which went around 
the world several times propagated itself at a speed char- 
acteristic of an atmosphere (Concluded on page 174) 
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“Thirty miles up the atmosphere is boiling hot and swings in 
tremendous tides . . -” 
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ENGINEERING APPLIED TO SELLING 


Instead of asking their agents to travel to a convention, 
the United Drug Company last year decided to take the 
convention to their agents. Moving the mountain to 
Mohammed was an engineering, as well as a selling 
problem, and United Drug turned it over to a large 
group of engineers, salesmen, artists, and designers. 
The result was the Rexall train complete with four 
exhibition cars (in which the adjacent pictures were 
taken), two lecture cars (which also served for dancing 
and motion pictures), air conditioning, independent 
lighting plant, phone service, and a Commodore V ander- 
bilt-type steam locomotive. 

The train, exhibiting 8,000 products, traveled 29,000 
miles, stopped within 100 miles of every Rexall agent in 
the country, drew visitors totaling 2,360,001. One of the 
exhibition cars was a complete drug store with mirrors 
the whole length of one side to create the illusion of a 
store twice as wide as the nine-foot width of the car. 
The exhibits, which set a new high in display technique, 
were designed by Architect Nelson C. Chase, °17, with 
the collaboration of A. W. K. Billings, Jr., ’26. The 
general sales manager who conceived this rolling con- 
vention and guided its successful tour was trained, it is 


significant to note, first as an engineer, next as an artist, 


and finally as a salesman. 
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The Future of Invention 


Incentives to Discovery Must Be Maintained! 


mind ever undertakes is attempting to predict 

what the human mind will ultimately accomplish. 
This is particularly true of attempting to predict what 
will be done by inventors — those peculiar but invalu- 
able individuals whose principal assets are a healthy 
dissatisfaction with things as they are and an incurable 
optimism as to the possibilities of improvement. How- 
ever, history has shown and I think that even the pessi- 
mistic prophets of the past, were they living today, 
would concede that the only gross error which could be 
made in such a prediction would be to underestimate 
the infinite possibilities of the human mind in the fields 
of research and invention. 

In considering the probable future of invention, con- 
sideration should first be given to the rapid changes 
which have been taking place in the field of invention 
during the past few decades. Any such study reveals a 
number of very definite trends. We used to consider the 
typical invention to be a mechanical contraption put 
together by some ingenious individual to meet some defi- 
nite need. Necessity was the mother and mechanical 
ingenuity the father of such inventions. Today a very 
brief study of patents granted or of any publication 
dealing with inventions indicates that the typical in- 
vention of the present is a complicated electrical device 
or chemical reaction which has been worked out in 
some well-equipped laboratory. Invention has now 
grown up and is more often the mother than the child of 
necessity, as witness the hundreds of new products try- 
ing to convince the world that it needs them. 

The trend of invention today is unquestionably from 
the empiric toward the theoretical, from the amateur or 
occasional inventor to the professional, from the acci- 
dental toward the deliberate and sure, and from the 
individual to the organized inventing group. A conse- 
quence of these trends is a prodigious increase in both 
the rate and efficiency of invention and a tremendous 
enlargement of the field in which future inventions can 
and will be made. It does not mean that the day of the 
free-lance inventor is past — indeed the tendency for 
the most far-reaching inventions in any industry to 
come from those outside still continues — but it does 
mean that if the free lance is reasonably to anticipate 
success today he must, in addition to possessing the 
traditional traits of the inventor, have a thorough sci- 
entific training, proper equipment, and a well-conceived 
plan of attack. 

Other interesting changes are taking place as a result 
of this shift in the general character of the process of 
invention. The distinction between discovery and in- 
vention, which was formerly rather clear-cut, has prac- 
tically disappeared; thus a chemist searching for an 
effective catalysis or a new product has made an in- 
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vention as soon as he makes the sought-for discovery. 
Many of the most far-reaching discoveries and inven- 
tions of today are made by men who are not trying to 
invent but merely endeavoring to satisfy their scientific 
curiosity or explain some peculiar phenomenon. In the 
older field of invention the development of a highly satis- 
factory article generally left just one less thing to in- 
vent. In the newer field every new discovery or inven- 
tion is simply a stepping stone to dozens of others with 
no limit in sight in the expanding horizon of science. 

In discussing the probable future of invention with a 
number of workers in different fields I have been struck 
by a rather sharp divergence of opinion between men of 
equal ability. In general it appears that the men who 
are engaged in applied research in the older industries 
where operating costs are low and investments high feel 
that the quality of invention is declining and that what 
remains is more or less a “‘mopping up” process. On the 
other hand research workers on the outer fringes of sci- 
ence, or in industries where the application of science is 
relatively new, feel certain that the most important 
discoveries and inventions are those yet to be made and 
that the sky is the limit for the future of invention. I am 
personally convinced that whatever may be the future 
of research and invention in some particular narrow 
field or industry, looking at the picture broadly, the 
business of inventing is inseparable from the tempo of 
scientific advance and that the only thing which could 
seriously retard invention is some untoward curb on 
the development of science. Of course the maximum 
intensity of invention will continue to shift from field to 
field as it has in the past. While I feel certain that chem- 
ical inventions are to continue for many years their 
amazing rate of increase, I believe that the particular 
fields in which the number of important inventions is 
likely to increase most rapidly during the next century 
are those of medicine and agriculture, particularly as 
research in these fields is taken up more and more by 
highly trained scientific specialists rather than by men 
trained along conventional medical or agricultural 
lines. Our agricultural traditions were largely inherited 
from North Europe, whose climatic conditions differ 
markedly from ours, and one result has been the loss of a 
staggering proportion of our topsoil in about a century 
of such farming. Only extensive and thorough research 
can stop such loss before it is too late. I firmly believe 
that in another century our descendants will look back 
upon the present as merely a part of the dark ages of 
agriculture and medicine. 

Some pessimistic persons who believe that the curve of 
invention is flattening have pointed to the fact that, in 
spite of the tremendous increase in the number of sci- 
entifically trained men and the number of research 
workers in this country, the number of patents issued by 
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the United States Patent Office during the past 50 years 
has barely kept pace with our increase in population 
and not at all with the increase in the number of men 
who are devoting their lives to the attempt to discover 
new facts and invent new products and processes. 
There are three principal explanations for this rela- 
tively slow increase in the number of patents: In the 
first place, the older fields of invention open to the entire 
population have been pretty well worked out and our 
newer generations are having little opportunity to de- 
velop either mechanical ingenuity or inventive faculties 
in this push-button age which insists on hiding the 
working parts of every mechanism. Our scientific work- 
ers have had to offset this loss before they could show a 
net gain. In the second place the standard of invention 
in our Patent Office today is certainly higher than it 
was, as should indeed be the case in view of the general 
advance in knowledge. Third, and probably most im- 
portant, is the fact that while the type of invention 
made by the average inventor of the last century was 
usually related closely enough to our everyday needs 
to find prompt use and justify patenting, the average 
discovery or invention made by the scientist today is 
in a realm which, while ultimately of great importance, 
is less likely to have actual immediate application or 
definite cash value within the 17-year life of a patent. 
Accordingly the tendency is to patent a smaller propor- 
tion of the inventions which are being made in the field 
of science. That the actual pace of scientific discovery 
and invention is still increasing in geometric ratio is 
apparent when we note the rate of increase in the num- 
ber of original scientific articles which have appeared 
during the same 50-year period. To illustrate: The num- 
ber of chemical articles and patents abstracted by 
Chemical Abstracts, which has endeavored to cover its 
field completely, has been, for certain typical years 
selected at nine-year intervals, roughly as follows: 1908 
— 10,800; 1917 — 15,600; 1926 — 29,200; 1935 — 61,- 
800. It will be noted that the abstracts have approxi- 
mately doubled in each of the last nine-year periods. 
From these and many other facts, I feel certain that 
the process of discovery and invention is still young and 
vigorous with no limit in sight either as to new facts 
which can be uncovered by diligent research or new 
human wants and needs to keep up the demand for in- 
vention. However, it needs no Chinese proverb to teach 
us that trees do not grow to heaven, and even though 
there is an ever-expanding sphere into which the growth 
of science can conceivably continue, we cannot overlook 
the possibility that there may be some inherent weak- 
ness in the structure as a whole which will in time retard 
or even ultimately stop this growth of invention, just as 
unfavorable climatic conditions, or lack of nourishment 
from the roots, or attack by outside agents will ulti- 
mately stop the growth of a tree. Probably the most 
interesting aspect of the question of the future of in- 
vention to which we can address ourselves today is to 
attempt to appraise those factors which might tend to 
retard or limit the growth of science and invention, and 
consider what we might do to prevent such a disaster. 
One such retarding factor to the future of invention 
is that the proportion of men working on the frontiers of 
science to develop new facts and principles has lagged 
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far behind the number working on the utilization of 
these principles and their application to everyday prob- 
lems. For example, the number of highly trained men 
working in the field of pure science and doing the real 
pioneering work is today about the same as ten years 
ago, while the number of such men in our industrial re- 
search laboratories has grown by leaps and bounds. 
Today it seems probable that on the whole our workers 
in applied science are living off the fat of prior discov- 
eries, a process which cannot continue indefinitely. 

This shift in emphasis has been due first to the rapidly 
increasing demand from industrial laboratories for better 
and better trained men at salaries higher than our uni- 
versities and foundation laboratories can pay. During 
this same decade the income of our endowed labora- 
tories has on the average declined slightly whereas the 
money spent on applied research has probably nearly 
doubled. It will be difficult to reverse this trend because 
the rate of return on endowment investments seems 
destined to remain very low, and the prospects for great 
increases in private endowments, such as marked the 
post-War period, seem rather gloomy in view of the 
many expedients which have been developed to prevent 
the accumulation or transmission of large stores of 
private capital. Furthermore, in the case of the privately 
endowed educational institution the shrinkage in in- 
come is generally felt with particular emphasis in its 
research activities, as its educational activities naturally 
have first call on the available income. 

As possible remedies for this situation, there are four 
which seem worthy of consideration: In the first place, 
the building up of privately endowed institutions from 
which so many of our scientific discoveries have come 
should be encouraged, not only by lower taxation on be- 
quests to such institutions but preferably by lower 
taxation on the entire estates of men who give a sub- 
stantial proportion of their inheritance to nonprofit 
scientific or charitable institutions. Such a change in 
policy would certainly be in the public interest and 
should have both popular and political support, once 
its aim is appreciated. 

In the second place, our industrial research labora- 
tories must in the future assume more of the respon- 
sibility for seeing that certain fields of pure science 
bearing upon their industry are investigated from a 
long-range point of view. A number of our outstanding 
industrial laboratories have already taken this broad- 
gauge attitude and are profiting thereby, but it is still 
difficult to persuade the average industrial concern to 
permit its research laboratories to carry out investi- 
gations for which no immediate use can be described in 
advance, and the organization of these laboratories is 
generally not flexible enough to permit men with fertile 
imaginations to roam beyond the range of the imme- 
diate problems which they consider it their duty to at- 
tack. The companies which do undertake this type of 
work will reap increasing rewards as time goes on. 

The third possible avenue for restoring the balance 
between pure and applied research is by governmental 
aid. It is a rather sad commentary on a civilization 
which owes so much to science and which could gain so 
much from further applications of science, that of the 
billions of dollars spent to relieve unemployment during 
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the recent depression an almost negligible amount went 
to the support of any sort of scientific activity, in spite 
of the specific recommendations to this effect by nu- 
merous scientific groups and governmental bodies. It 
seems an economic crime that thousands of young and 
well-trained scientists had to work on all sorts of 
“made-work”’ projects which made no use of their 
scientific ability when they would have been overjoyed 
at an opportunity to utilize their knowledge and acquire 
experience by working on the many scientific problems 
which are crying for solution, even on matters closely 
related to governmental problems, as for example, 
agriculture, public health, housing, and road building. 

However, the unemployment of really well-trained 
research workers is no longer a major problem and 
the present question is what the government ought to 
do to aid and foster fundamental scientific research. 
The logical answer appears to be to expand and improve 
the work in pure science carried on in the various gov- 
ernment bureaus. It goes without saying that such work 
must be carried out strictly on the merit system without 
political influence either in hiring the men or directing 
their work. Such expenditures would relieve unem- 
ployment both directly and indirectly, but the ultimate 
value to our welfare should be far greater than from any 
other use to which the money could be put. Our state 
universities should also see the merit, both from an 
educational and scientific point of view, of increasing 
their support of fundamental research, since they have 
so much talent available for its guidance. The quality 
of scientific work emanating from many of our Middle 
Western state universities is certainly a cause for 
congratulation. 





So clear is the 
water in this pho- 
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There is one other possible method of financing an 
increasing amount of scientific work, which should not 
be overlooked, and that is from the proceeds of the oc- 
casional highly profitable commercial invention which 
may be made in these noncommercial laboratories. In 
certain fields, particularly in medical research, there is 
an ethical tradition against the patenting of any sci- 
entific discovery bearing upon the health of human be- 
ings. However, more and more medical scientists are 
coming to adopt the broader view that to protect a 
medical invention from exploitation and insure its 
prompt availability, it is frequently necessary to take 
out patents, grant licenses, and charge reasonable 
royalties, and where such royalties are devoted to the 
support of further research, preferably in the same gen- 
eral field as that from which the royalties came, the 
research worker has certainly made a much more lasting 
and valuable contribution to human welfare than if he 
should fail to patent and leave the invention to the 
mercy of the quack and the exploiter. The administra- 
tion of such patents may have been open to criticism in 
a few cases, but intelligent control by a qualified board 
of trustees is certainly preferable to no control, and 
much productive research has already been financed by 
this method. 

A further threat to the future of invention is the in- 
creasing tendency throughout the world toward regi- 
mentation and governmental control in every field. 
Both the Fascist and the Communist régimes have made 
gestures in the direction of fostering research, but when 
they start as they do by exiling all scientists not in sym- 
pathy with the ruling party, destroying academic free- 
dom, and seizing the control (Continued on page 164) 




































THE BULBOUS NOSE 
. of this French bomber suggests the physiognomy 
of a prize fighter. A heavyweight it is and cumbersome, 
but it is said to be an efficient long-range weight carrier. 
Known as Breguet’s Vultur, it is produced, as its archi- 
tecture might imply, in a passenger-carrying version 


LIKE A DEAD TREE 
. to which the buzzards flock, the Paris Salon drew 
mostly bombers and other military planes. In the imme- 
diate foreground above is Britain’s Bristol Blenheim 
bomber; behind it is the newest Amiot. The huge wing 
in the background belongs to the Farman, Centaur II, 
commercial transport for “‘Air France” 


LIKE A WASP 
. with stinger between its hind legs is this latest 
and unconventional design of Fokker’s. It is built for 
attack, light bombing, and reconnaissance 


KUROPEAN TRENDS 


As Disclosed at the 15th Exposition 
By S. Pau 


bombers pregnant with fish-tailed eggs set the 

tone of the 1936 Paris Show and reflected the gen- 
eral state of mind of Europe today. Where New York’s 
1937 Aviation Show is boasting a ten-to-one ratio of 
civil over military exhibits, the military far and away 
outnumbered the civil at the Paris Salon. 

The infiuence of technical progress that has marked 
our own commercial developments was obvious. Most of 
the big machines fitted into the common twin-engined 
monoplane formula of our Boeings and Douglases. Ex- 
cept for a few French civil aircraft, all-metal ships were 
the rule. Flush riveting appears in the ascendancy and a 
considerable interest was shown in electric spot welding. 
Controllable-pitch propellers were the rule rather than 
the exception, with honors about equally divided be- 


SLASHING electric bulbs in gun muzzles and swift 





DS 
tion 
PAUL 


swift 

the 
gen- 
ork’s 
io of 
way 


rked 
st of 
rined 

Ex- 
were 
nda 
ling. 
shan 
- be- 


IN AIRPLANE DESIGN 


Internationale de L’Aeronautique 


JOHNSTON 


tween the Hamilton Standard hydraulic type, built un- 
der license abroad, and the Ratier air and electric-driven 
types. Curtiss-Wright, only all-American exhibitor, fea- 
tured a new constant-speed electric controllable. 

Propeller brakes, seldom seen in this country, ap- 
peared on a surprisingly large number of installations. 
Engines of the radial air-cooled type predominated, with 
many 14-cylinder, twin-row types in evidence. United 
States-developed cowling, with trailing edge flaps for 
controlled cooling, was almost universal. Few liquid- 
cooled engines were actually installed in aircraft, but 
both Rolls-Royce and Hispano-Suiza exhibited large 
power plants of this type. Outstanding was the Rolls- 
Royce Merlin, said to deliver some 1,065 horse power 
with 1,318 pounds all-up weight. Only one Diesel, the 
French Coatalen, put in an appearance. 


MOST RADICAL 
. was Koolhoven’s fighter, a single-seater with 
engine (Lorraine U-12) in the middle of the fuselage 
(behind the pilot) and with twin propellers. Landing 
gear is completely retractable; lateral control by wing 
tip slots; expected top speed: 320 miles per hour 


SLEEK AND SHINY 
. this beautifully faired Amiot bomber has almost 
attained the ultimate in “clean design.” Note the offset 
inclosure for the pilot’s head, the curved mullions of the 
windows. There are rumors that cannons are being 
mounted in planes, may change the whole aspect of 
aerial warfare 


PERT AND TINY 
. is Mignet’s Cabin Louse (Pou-de-Ciel it is called 
with entomological inexactitude). Within its narrow 
confines may be found all the luxury of a coupé 





Keystone 
“J am firmly convinced,” wrote he in his will, “that the future of 
this nation, and of the world for that matter, depends in no 
small part on the young men of the United States.” 


T the youthful age of 19,” noted Barron’s, 15 years 
ago, “there was graduated from the Massachu- 
setts Institute of Technology a fair-haired . . 
Boston lad who was destined to play a prominent and 
creditable part in the world of industry and finance. 
Indomitable ambition, a clear brain, and a likable per- 
sonality constituted his assets.”” This lad whose youth- 
fulness was so distinctive as a Bachelor of Science was 
the man, stil] distinguished for his youthfulness, who 
died on January 8 at the age of 67. 

Charles Hayden — “always busy, he looks younger 
than he is’’ — himself always young, even as a director 
of directors sitting on the boards of 72 corporations, 
preserved after his death his accent on youth by making 
his largest bequest (#1,000,000) to the Institute and by 
leaving the bulk of his $50,000,000 fortune to establish a 
charitable foundation for the edu- 
cation of boys and young men and 
the “advancement of their moral, 
mental, and physical well-being.” 

Mr. Hayden’s bequest to the In- 
stitute capped a long series of gifts 
that up to his death already had 
totaled nearly $700,000. “His in- 
terest in the welfare of young men,” 
wrote President Compton last 
month, “is memorialized at the 
Institute by the dormitory unit 
which he contributed and which, 
by action of the executive commit- 
tee, bears his name. His interest in 
his professional training in mining 
material 


engineering was given 


Mr. Hayden (in white) entertaining class- 
mates on board his yacht during the 1916 
Technology Reunion 


Charles Hayden, 90 


(1870-1937) 
Friend of Youth, Benefactor of Technology 


HE BEQUEATHED ONE MILLION DOLLARS 
TO THE INSTITUTE 


expression in his contribution of a principal portion of 
the funds used in the construction of the Institute’s 
building devoted to mining and metallurgy. In addition 
to these major contributions Mr. Hayden was continu- 
ally and quietly contributing to student needs, as for 
example in various ways to aid in the development of 
recreational sports so much needed in an institution of 
this type where the academic load is severe. 

“To all of his Institute colleagues and friends, Mr. 
Hayden exhibited his impulsively warm and generous 
disposition, his colorful personality, and that funda- 
mentally sincere devotion to the welfare of young men 
which is so notably expressed in the terms of his will. 
Mr. Hayden’s generous bequest serves to emphasize 
the constructive value of his lifelong interest in the 
institution and the great personal loss suffered in his 
passing. At the time of his death, he was not only a Life 
Member of the Corporation of the Institute but was also 
a member of its finance committee, chairman of its 
student loan fund committee, and chairman of the Re- 
search Associates of M.I.T. To the latter two of these 
activities Mr. Hayden had been a generous contributor 
as well as active in their administration.” 

Despite his extraordinary activity in banking and 
finance Mr. Hayden found time to participate in many 
other Institute activities. He was president of the Class 
of 1890, and his classmates have vivid memories of the 
enthusiastic part he played in the great Reunion of 1916 
when the present buildings of the Institute were dedi- 
cated. He made his yacht available for class activities, 
and at the now famous telephone dinner of 1916 he 
played a major part in raising $1,500,000 in response to 
“*the mysterious Mr. Smith’s” offer to give $2,500,000 if 
Alumni would contribute $1,500,000 more. 

In 1925 he became president of 
the Alumni Association and during 
his term of office he called a con- 
ference between the executive com- 
mittees of the Corporation and the 
Association, and from this meeting 
came the opinion “that more than 
an auditorium, more than a new 
gymnasium with swimming pool, 
more than anything else the two 
committees could) imagine, — the 
Institute needed additional dormi- 
tories.” The outcome was a drive 
for money (Mr. Hayden contrib 
uted substantially), and an ulti- 
mate doubling of the Institute’s 
dormitories (Concluded on page 170) 
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Science and American Literature 





A New Bench Mark for Critics 


“American science dashes along at 50, 60 miles an 
hour; but American literature still lumbers along in the 
old-fashioned stage-coach at ten miles an hour.” — 
Joaquin Miller, 1902. 


ENTURESOMENESS and curiosity, controlled 

always by a shrewd pragmatism, are conspicuous 

qualities of the American. It is, therefore, not sur- 
prising that they have worked themselves out as the 
major influences identified thus far in efforts at critical 
appraisal of American literature. The Puritan tradition, 
the frontier tradition, the class struggle, and politico- 
economic determinism are the four main threads with 
which critics have tried to bind together the three 
centuries of literary creation in America. 

These are, in some senses, mutually exclusive, to the 
critics’ exasperation. But it is conceivable that certain 
significant expressions of American life may have fallen 
outside the critics’ field of vision. The philosophic in- 
dividualism and the commercial speculation which sent 
the Puritans across the Atlantic, later pushed the fron- 
tiers westward, and later still were stultified into the 
class struggle, likewise begot a fifth force which may 
lessen the critics’ trouble in synthesizing the others. 
This force is science. 

Science, as it affects life and so literature, is either the 
quest for truth stripped of anthropomorphic considera- 
tions or, in its engineering phase, the manipulation of 
combinations of mensurable fact for an economic 
motive. At the one extreme, it is profoundly philosophic, 
questioning the bases and justification of life itself. At 
the other, it permeates the existence of every man, 
surrounding, amusing, and often harassing him with 
tangible material objects; raising to the thousandth 
power his range of communication, and so cutting down 
insularity and independence at the same time; and 
increasing the speed of all things to such an extent that 
the superlatives no longer can express it. 

Any measurable social factor works as an influence on 
literature in two ways: subjectively on the author as 
part of his social and intellectual milieu; objectively 
both as it affects the mass of idea, character, and setting 
from which he draws his material, and as it conditions 
the time and taste of those for whom he must write, and 
upon whom his existence therefore depends. Both the 
philosophic and the material aspects of science have 
affected literature in each of these ways. 

The development of American national culture is 
peculiar among the cultures of the civilized world in 
that the bulk of it occurred during the period of greatest 
scientific advance, Even today, no other civilized man is 
affected so often and so variously in his daily life by 
science as is the American. It is the more regrettable, 
therefore, that the coincidence and the correlation of the 
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development of science and of American literature 
should have been hidden so thoroughly from critical 
attention by forces which at different times have been 
dominant. 

From the Colonial period down through to the most 
modern of contemporary literature, the new terminology 
which science has applied to man’s quest for truth has 
become an increasingly conscious concern of the reflec- 
tive spirit. Deliberately, many a creative mind has 
sought to help the average man resolve the doubts 
which this terminology has raised in his soul. The sweep 
of the subjective influence of engineering upon authors 
may be measured by the distance from the quill pen to 
the dictaphone, with all that it implies. The material 
aspect of science, too, is at work subjectively upon the 
literary artist when he makes a sincere effort to as- 
similate to literature a body of new material which 
science puts before him; such efforts were made in 
America before Hawthorne wrote “The Celestial 
Railroad,” and the end is not yet. Objectively, the 
fourth aspect of science brings about a new popular 
demand nearly every week; in literature, the least result 
of these demands has been the creation of an entire new 
school, that of the pulp magazine. 

In its earliest manifestations in American life, science 
was not productive of objective and immediately meas- 
urable social results. Here, as in Europe, scientific 
pursuits during those earliest decades were essentially 
the amusement and recreation of ingenious minds. The 
creation of literature was likewise in the main confined 
to such minds. It is significant that both Cotton Mather, 
the Puritan divine, and William Byrd, the Virginia 
cavalier, were carrying on scientific investigation and 
speculation as an adjunct to the writing of sermons and 
the managing of estates. Mather’s activity in the small- 
pox inoculation controversies of his time needs no 
elaboration; his reports to the Royal Society, of which 
he was a member, are, however, much less well known. 
Byrd recorded with accuracy his observations on the 
geology, topography, and meteorology of a hitherto 
unexplored region. The fact of recording is important in 
itself. But more important is the fact that these records, 
made even with little or no thought of publication, 
evidence the personal interest in things scientific which 
was held by a family aristocratic at once socially and 
intellectually. 

The obvious early example of our thesis, of course, is 
Benjamin Franklin. Enough has been said to suggest 
that he was not at all the isolated figure he often appears, 
but because of both his own personal fame and the 
spectacular nature of some of his experiments, he was 
of especial importance. His work served in large measure 
to crystallize latent interest in science both here and in 
the Old World and, thus, to bring science as a core of 
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thinking to the forefront of creative and, consequently, 
literary minds wherever they were. With him, moreover, 
there ends the period of primarily speculative or recre- 
ational interest and begins a period of applied interest 
which was to have its greatest impact in the form of 
engineering. Franklin’s lightning rods were arrows point- 
ing toward the airplane. Franklin, too, was about at the 
last of the age in which science was the preoccupation 
of a relatively small group of scholarly minds, and about 
at the beginning of the new age of wider and wider 
popular interest. 

The first century of this new age was engrossed in the 
mastering and exploitation of a continent. Fortunately 
for Americans of the present, the beginning of this 
period of exploration and exploitation nearly coincided 
with the beginning of a period of the greatest inventive 
activity in history, and of the application of science to 
material ends. Thus was enabled the performance in a 
century of a task which otherwise might still be in- 
complete; thus also was the literature of the frontier 
made possible and implemented with many results of 
science ranging from the Colt’s revolver to barbed wire. 
Obviously, the main preoccupation of the American 
mind during this time was an engineering preoccupation. 
Nevertheless, interest in the speculative and philosophic 
phase of science continued, somewhat apart from and 
subordinate to the main stream. It is significant that the 
two American authors of the time whose main interest 
was in this temporarily secondary phase are the two 
whom it is hardest to integrate into American literature 
as a body — Poe and Hawthorne. 

These men, thus insulated from the main current of 
engineering, seem equally to have isolated themselves 
from the important in the life of their time. But this 
appearance is false. It will not do to dismiss Hawthorne 
thus summarily because the period of exploitation did 
not stir him, because the Civil War, for instance, left 
him practically unruffled. It is entirely likely that this 
inheritor, philosophically, of Jonathan Edwards was 
drawn to that phase of scientific interest which will in 
the ultimate prove to be of the greatest importance to 
humankind. In him, the ethical and moral sense of the 
Puritan warns against the penalties which may be im- 
posed upon interference with a closed natural system. 
“‘Rappaccini’s Daughter” and “Dr. Heidigger’s Ex- 
periment” are in a sense anticipations of O’Neill’s 
“Dynamo.” Poe, like Brockden Brown, failing often to 
distinguish science from pseudoscience, found in phre- 
nology, mesmerism, and illuminism exploitable literary 
material. That the bulk of Poe’s work was in the ara- 
besque and the bulk of Hawthorne’s in the romantic 
past may in part be explained by the fact that they were 
repelled by the immediate material and engineering 
preoccupations of their era. 

When the continent had been mastered and the 
pioneering spirit had no longer any open spaces to con- 
tend with, it perforce turned back upon itself, and there 
commenced the still continuing period of industrializa- 
tion and urbanization which has precipitated in America 
the class struggle, at once the oldest and the newest 
phenomenon which men of letters have endeavored to 
treat. It is with this latter — and in many important 
elements scientific — frontier that Dreiser, Sinclair, 
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Frank Norris, for example, have to deal. The class 
struggle as these men have depicted it in their novels is 
essentially a clash between him who has power and 
them who have it not. In the novels themselves, the 
fundamental power must often be obscured because it is 
presented in terms of economic control, of entrenched 
wealth, of corrupt union leaders, or of cynical wielders 
of financial monopoly. But starting with whatever term 
the author has used, it is a short step to the origin of the 
power in the machine and the idea which engendered it. 
That idea sprang from science. 

While minds developed in this period were concerning 
themselves with the plight of their fellows caught be- 
tween the battle lines of those who controlled and those 
who were controlled by the tools of production, other 
minds pondered in seclusion upon the meaning of it. 
Their efforts at a philosophic synthesis appear in works 
as widely divergent as those of Henry Adams and 
Mark Twain. 

So much has been written about the impact of Dar- 
win’s hypothesis upon Arnold, Browning, Clough, and 
Tennyson that its effect on American thought as re- 
flected in literature has been obscured. Nowhere in “In 
Memoriam” nor in “ Dover Beach” is there such utter 
hopelessness as is to be found in the little-read “‘ Mys- 
terious Stranger” or in “‘ What is Man?”’. Mark Twain’s 
frontier armor and inherited Calvinism were not proof 
against the implications of evolution. Twain was not 
equipped to cope with the idea on the philosophic plane; 
robbed in his later years of the boisterousness and the 
bluster of the Mississippi and the gold camps, and 
hampered by the fact that he had a reputation as a 
humorist, he was forced into futility by the attack of 
science upon his traditional system of belief. 

In the somewhat rarer intellectual atmosphere of the 
Puritan tradition and Harvard College, Henry Adams 
had little better fortune when, as a result of the St. 
Louis Exposition, he tried to assimilate science to an 
accepted scheme of faith. Adams’ strategy was first a 
retreat into the Middle Ages and then a frontal attack, 
which was blocked not by his incapacity but by the fact 
that any efforts to set up a philosophic pattern com- 
prehending both the Virgin and the Dynamo must have 
been nullified by the closed system of physics, the limits 
of physical knowledge, of his time. He should have had 
opportunity to write in the light of later research. The 
optimism which had appeared earlier in Emerson 
reached its frustration in Adams, much as the scientific 
flight from science of Thoreau was counterbalanced by 
the hearty but unscientific acceptance of it by Whitman. 

Connecting the American literature of the present day 
with that of the two centuries before the World War has 
been, for those who have attempted to do so in terms of 
any one of the four accepted influences, a difficult task. 
There is little enough of the Puritan in John Dos Passos 
or in Theodore Dreiser, of the class struggle in James 
Branch Cabell, of the frontier in Edna St. Vincent 
Millay, of the politico-economic in Ernest Hemingway. 
But the work of these and of nearly everyone else who 
has written in America since the debauching of science 
by economics and imperialism from 1914 to 1918 is 
positively or negatively charged by contact with science. 
The cutback and flashback (Concluded on page 169) 
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House of Tomorrow—On Alumni Day 


ference on transportation; this year one of the 

bold-face items on the program will be a confer- 
ence on, or better, a preview of, the house of tomorrow 
— its financing, its materials and architecture, and its 
neighborhood. Last year’s transportation fest drew big- 
wigs as speakers, attracted many alert Alumni who 
found it an opportunity to inform themselves about a 
major factor in American life, and produced pronounced 
ripples of attention throughout the country as shown 
by requests requiring the reprinting of ten thousand 
copies of papers presented. 

The housing preview on June 7 (the date of Alumni 
Day this year) bids fair to be a bigger smash hit than 
last year’s transportation show. Shelter is of vital and 
intimate interest to every one; we all are anxious to 
hear how engineering is going to affect the hearthstone, 
how city planning is progressing in providing our 
children with a healthy, less dangerous environment, 
and whether large-scale housing, with or without gov- 
ernment aid, is to show in coming years any genuine 
progress in obliterating those slum areas that, like 
cancer-mangled faces, the sensitive person shudders to 
see and wishes to cure. 

All of these points the committee is planning to cover, 
and in the next issue of The Review we hope to an- 
nounce the actual speakers. There is in this program an 
unparalleled opportunity, by taking engineering into 
homes and homes into the laboratory, to stage one of the 
most attractive and important conferences ever held 
at the Institute. 


N LUMNI Day’s center of gravity last year was a con- 


High-Pitched Research 


LANS for a comprehensive joint research program 

to be carried on in a unique laboratory which has 
just been completed on the peak of Mount Evans in 
Colorado were discussed by President Compton and Dr. 
David Shaw Duncan, Chancellor of the University of 
Denver, at a meeting last month in Cambridge. 

The new laboratory, which stands (see adjacent pic- 
ture) at an elevation of 14,265 feet, is a joint undertak- 
ing of the two institutions. It will be used for cosmic- 
ray research, meteorological investigations, and studies 
of the biological and physiological effects of high alti- 
tudes. In addition to its use by scientists from the 
Institute and the University of Denver, it is hoped 
to make the laboratory available when possible to 
other scientists who may wish to utilize it for special 
problems. 

The laboratory was erected on the peak of Mount 
Evans after fabrication in sections in Denver and 
transportation piece by piece to the mountaintop. 
It is completely sheathed in copper and was 
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especially constructed to facilitate cosmic-ray research. 
Unusual precautions were taken to anchor the build- 
ing to its rocky foundations because of the terrific 
storms which break about the peak at all seasons of 
the year. 

It was to this spot on Mount Evans that Professor 
Ralph D. Bennett of the Department of Electrical 
Engineering and a group of research assistants went in 
the autumn of 1935 for preliminary observations of 
cosmic-ray intensity at this high altitude. Their studies 
were carried on for several weeks in the face of blizzards, 
violent electrical storms, and rapid changes in temper- 
ature. 

Professor Bennett, who has been codperating with 
Dr. Arthur H. Compton of the University of Chicago in 
the design of cosmic-ray recording meters, expects to 
install one of the instruments in the Mount Evans 
laboratory next year to study unexplained peculiarities 
of cosmic rays. 

Meantime, the installation of cosmic-ray meters at 
various world-wide stations is continuing. Last month 
Dr. Manuel S. Vallarta, ’21, of the Department of 
Physics left for Mexico to join Dr. Arthur H. Compton, 
who is there to supervise the installation of one of the 
self-recording meters at a high mountain observatory 
in that country. 


The Corporation Grows 


| Reged summer, by a change in its by-laws, the Cor- 
poration empowered itself to add to its 35 Life 
Members and 15 Alumni Term Members five special 




















MOUNTAINTOP LABORATORY 


On the peak of Mount Evans in Colorado at an altitude of 

14,265 feet, M.1.T. and the University of Denver have built, 

as related on this page this copper-sheathed laboratory for joint 

research on cosmic radiation and the biological effects of 
high altitudes 









term members.* At its meeting on January 6, the 
Institute’s governing body declared these five new seats 
filled, named as their holders: Edmund C. Mayo, 
President, Gorham Manufacturing Company, Provi- 
dence, R. I.; Gordon S. Rentschler, President, National 
City Bank of New York; Ralph E. Flanders, President, 
Jones and Lamson Machine Company, Springfield, Vt.; 
Frank D. Comerford, President, Edison Electric II- 
luminating Company, Boston, Mass.; and Halfdan Lee, 
President, Eastern Gas and Fuel Associates, Boston. 

Mr. Mayo is a native of Virginia and was graduated 
in mechanical engineering from the University of Mary- 
land in 1904. He has been president and general man- 
ager of the Gorham Manufacturing Company since 
1925. Mr. Rentschler was born at Hamilton, Ohio, and 
was graduated from Princeton in 1907. In addition to 
his position as president of the National City Bank of 
New York, he is a director and trustee of numerous 
banking and manufacturing companies. Mr. Flanders 
is a native of Barnet, Vt., and holds honorary degrees 
from Dartmouth, Stevens Institute of Technology, 
Middlebury College, Rose Polytechnic Institute, Brook- 
lyn Polytechnic Institute, and the University of 
Vermont. He has been president of Jones and Lamson 
Machine Company of Springfield, Vt., since 1933. 

Mr. Comerford was born in Worcester, Mass., and 
was graduated from Holy Cross in 1914. He holds hon- 
orary degrees from his own college and Harvard Uni- 
versity. In addition to being president of the Edison 
Electric Illuminating Company, he is also president of 
Charles H. Tenney Company, and chairman of the 
boards of the Worcester Electric Light Company and 
the New England Power Association. Mr. Lee is a na- 
tive of Norway, and was graduated as a mechanical 
engineer from the Jlmenau Politechnicum in Germany 
in 1908. In addition to the presidency of the Eastern 
Gas and Fuel Associates, he is a director of the 
First National Bank of Boston, the Koppers Gas and 
Coke Company, and the Montreal Coke and Manu- 
facturing Company. 


$1,491,478 


T the same Corporation meeting on January 6 at 
which the new term members were elected Treas- 
urer Horace 5. Ford announced that gifts received by 
the Institute since July 1 amount to $491,478, of which 
$335,478 is for general and miscellaneous purposes, 
while $156,000 represents additional donations to the 
Technology Loan Fund. Add to these gifts the Hayden 
bequest (see page 152) and the total for the fiscal year 
mounts to $1,491,478. 
*The change in by-laws in no way affects the annual nomination 
of three term members by the Alumni Association. 
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The four illustrations on this and the opposite page are successive 

high-speed photographic studies of the rolling of strip steel. Made 

for the Bethlehem Steel Company, these studies are another 

example of the versatility of the Institute’s high-speed photo- 
graphic technique 


First Quarter Million Back 


NCLUDING loans authorized for the second 
term, borrowings from the Technology Loan 
Fund (see above), established in 1930, now total over 
$1,000,000. Particularly gratifying to the board charged 
with the operation of the Fund, however, is the fact that 
repayments on principal up to January 16 last were 
$250,003.62. This figure represented nearly 80% of the 
amount due for repayment and, with improved condi- 
tions in industry, this ratio will be expected to rise 
steadily during 1937. 
Under the liberal provisions of the Fund, a man is 
expected to repay at the rate of $50 every six months 


following graduation, but this 80% showing is especially 
noteworthy in that all of the obligations so far due for 
repayment have been those of members of the classes 
not more than five years out of the Institute. Interest is 
being repaid regularly on the majority of the unpaid 
notes, and these are considered as extended obligations. 
It is anticipated that the ultimate collection ratio will be 
at least 95% of the loans made. Interest received (at 
the rate of two per cent) up to December 31 last totaled 
$55,192.20, which was over three times the unpaid 
matured obligations upon which extensions had not been 
granted. 

Up to January 16, 1,587 had borrowed from the 
Fund, and 294 of these had entirely repaid their loans. 
Many debtors are finding it increasingly possible to 
make payments in advance, and over $11,000 of such 
payments have been received since the close of the fiscal 
year on June 30 last. It is also of interest to note that 
loans made have dropped from the peaks of $202,835 
in 1933-1934 and $203,780 in 1932-1933 to an esti- 
mated figure of $114,000 for 1986-1937. With the coin- 
cident rise in the volume of repayments, it is assumed 
that during 1936-1937 they will be greater than the 
estimated outgo of $114,000. Thus in the sixth year of 
operation the Fund may be said to be revolving. 


Military Science 


JT TNDER a change in faculty rules which becomes 

effective next September for a trial period of two 
years, conscientious objectors, whose reasons for desiring 
to be exempt from compulsory military training at the 
Institute are approved by the Faculty, may substitute 
certain other studies. 
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The Institute has required military training since its 
establishment more than 70 years ago and, in common 
with the experience of other educational institutions, 
there have been occasional protests from individual 
students. The questionableness of compelling conscien- 
tious objectors to take military science as a requirement 
for a degree has been under consideration for some time. 
As a result, it was decided last month that students 
whose objections are based on sincere religious or moral 
grounds should have the opportunity to take subjects 
other than military science. 

Although the alternative requirements have not yet 
been decided, it is probable that they will include such 
studies as international law, history of arbitration, or 
diplomacy, chosen with the approval of a committee of 
specialists who would set examinations in the various 
subjects at the end of the first and second years. 


Electron Apotheosized 


ACH year during the Christmas holidays a year’s 
work in science is brought to focus by the annual 
meeting of the “Triple-A. $.,”’ the American Associa- 
tion for the Advancement of Science. Last December, 
at its opening dinner in Atlantic City, this great congress 
of science heard Dr. Compton, President of the Insti- 
tute, deliver his valedictory as president of the Associa- 
tion. Fifty years ago the subject of Dr. Compton’s 
address would have been unintelligible because it was 
unknown; today it makes possible a business totaling 
hundreds of millions of dollars. His subject: The 
Electron. 
Said he: “The history of science abounds with in- 
stances when a new concept or discovery has led to 
tremendous advances into vast new fields of knowledge 


and art whose very existence had hitherto been unsus- 
pected. The discoveries of Galileo, Faraday, and Pas- 
teur are such instances. But, to my notion, no such 
instance has been so dramatic as the discovery of the 
electron, the tiniest thing in the universe, which within 
one generation has transformed a stagnant science of 
physies, a descriptive science of chemistry, and a sterile 
science of astronomy into dynamically developing sci- 
ences fraught with intellectual adventure, interrelating 
interpretations, and practical values. 

“I take particular pleasure in mentioning these 
practical values, for even the most unimaginative 
and short-sighted, hard-headed, * practical’ business 
man is forced to admit the justification for the pure 
research — of no preconceived practical use what- 
soever in the minds of those who led in its prosecu- 
tion and of all degrees of success and significance 
which has been directed at the electron. For out of 
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this research have come the following things which all 
can understand and appreciate: a growing business in 
manufacture of electronic devices which now amounts 
to fifty million dollars a year in America alone; a total 
business of some hundreds of millions of dollars a year 
which is made possible by these electronic devices; in- 
numerable aids to health, safety, and convenience; and 
an immense advance in our knowledge of the universe 
in which we live. 

“In science, as in human affairs, great events do not 
occur without a background of development. The elec- 
tron had an ancestry which can be traced back through 
the centuries. Its immediate progenitors were the 
electromagnetic theory of light, spectroscopy, and the 
leakage of electricity through gases. First cousins were 
x-rays and radioactivity and the quantum theory, for, 
out of a background of long investigation of bewilder- 
ing and apparently unrelated phenomena, there burst 
upon the scientific world the x-ray in 1895, radioactivity 
in 1896, and the electron in 1897 — all while investiga- 
tors in the older fields of heat radiation and thermody- 
namics were finding those bothersome inconsistencies 
in these hitherto respectable subjects which led to that 
unexpected extension of Newtonian mechanics which 
we now call quantum mechanics. The concept of the 
electron, behaving according to the laws of quantum 
mechanics, is now the basis of most of our interpretation 
of all that falls under the good old name of natural 
philosophy.” 

Dr. Compton then traced the long and complex in- 
vestigations which finally resulted in identification of 
the electron and the beginning of its amazing career of 
usefulness as a servant of man. In his discussion of its 
social significance, which he characterized as its useful 
applications, Dr. Compton said: “The first of these was 
Edison’s invention of a thermionic rectifier, based on 
his discovery that negative electricity would flow across 
a vacuum from a hot filament to an adjacent electrode 
but would not flow in the opposite direction. This was 
some years before the electron was discovered as the 
responsible agent in this phenomenon. But within a few 
years after the discovery of the electron, Fleming had 
shown that this same device will operate to rectify radio 
wave impulses and thus permit their detection with a 
sensitive direct-current instrument. From this was 
patented the Fleming valve. 

“Once the basic character of thermionic emission 
was understood and spurred on by the opportunities 
opening up in the radio field, new inventions, improve- 
ments, and applications of thermionic devices came 
rapidly. Of major impertance was the three-electrode 
tube amplifier of De Forest. Industrial research labo- 
ratories in the communications and electric manufactur- 
ing business took the lead in developing techniques and 
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in penetrating scientific exploration. Noteworthy were 
the vacuum techniques and the monomolecular layers 
of activating materials developed by Langmuir and the 
high-vacuum thermionic x-ray tube of Coolidge. In the 
Bell Laboratories, oxide-coated filament tubes of good 
performance were developed and applied particularly 
to use in long-distance telephony. . . . 

“Then, mostly within ten years or so, has come an 
active introduction of thermionic devices which are not 
highly evacuated but operate with supplementary ac- 
tion of intense ionization of the gas in the tube. First of 
these were the low-voltage arc rectifiers, like the Tun- 
gar. Most interesting and versatile are the Thyratrons, 
which permit easy control of powerful currents and 
machinery, and which give a new means of converting 
alternating into direct current, or vice versa. In this 
group also are some of the new types of lamps, of high 
efficiency or special color. 

“Not so striking but equally interesting have been 
the useful applications of the photoelectric effect. First 
was the use of sensitive photoelectric cells to replace the 
eye or photographic plate in astronomical telescopes. 
Then came sunshine meters, devices to open doors or 
count people or sort merchandise automatically or to 
register the speed and license number of the unwary 
autoist. Most important thus far are the current-pro- 
ducing mechanisms in the sound-movie apparatus and 
in television equipment. 

“While, commercially, radio, sound movies, and 
long-distance telephony are at present of greatest im- 
portance, of no less importance, especially to us as 
scientists, are the marvelous tools which have been put 
into our hands for further research in practically every 
field of science—from physics and chemistry to 
psychology and criminology. 

““So we see how, within one generation, the electron 
has been discovered and examined, with its aid our 
intellectual outlook upon the universe has expanded 
in content and been simplified in basic concept, and in 
its use mankind has the most versatile tool ever put to 
use. The end of the story is far from told. Every fact or 
relationship of the electron appears fuzzy with uncer- 
tainties when closely examined, for it can truly be said 
that every discovery discloses a dozen new problems. 
The field of practical and commercial uses of electronic 
devices is certainly still largely in its early stages of 
exploration. 

“This story illustrates in vivid manner a number of 
characteristics of scientific work, some of which I shall 
simply enumerate: (1) Progress comes by spurts of 
advance as some big new idea opens up new territory, 
alternating with periods of consolidation; (2) progress 
comes not by revolution or discarding of past knowledge 
and experience but is built upon past experience and is 
its natural extension once the vision from new vantage 
points is secured; (3) there is nothing so practical in its 
values as accurate knowledge, and the pursuit of such 
knowledge has been most successful when not fettered 
with the initial demand that it be directed toward 
practical ends. 

“TI would not give you the impression that it is only 
the electron which has given new life to modern physical 
science. A story of similar interest could be built around 
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the new concepts of radiation and atomic energy as 
expressed in the quantum theory, or about the electron’s 
big brother, the proton, or his rather nondescript cousin, 
the neutron. In the atomic nucleus is a field of further 
exploration of enormous promise, now only beginning 
to be opened up by use of radioactive materials, cyclo- 
trons, and high-voltage generators. 

‘Although these things have happened very recently, 
no one has better described the process and intellectual 
value of this type of scientific research than did Aristotle 
in the quotation which is inscribed in Greek on the 
facade of the National Academy of Sciences building in 
Washington: ‘The search for truth is in one way hard 
and in another easy, for it is evident that no one can 
master it fully nor miss it wholly. But each adds a little 
to our knowledge of Nature, and from all the facts as- 
sembled there arises a certain grandeur.’”’ 


Achievement Aeronautical 


OR his achievement in inventing the dynamic vibra- 

tion absorber for aircraft engines, Assistant Pro- 
fessor Edward S. Taylor, ’24, of the Institute’s Course 
in Aeronautical Engineering was awarded the Syl- 
vanus Albert Reed Award for 1936 by the Institute of 
the Aeronautical Sciences. The award, given annually 
for the greatest advance in aeronautical engineering of 
the year, is the highest in its field and carries a certifi- 
cate and the sum of $250. The selection of this year’s 
recipient was made by the 54 fellows of the Institute of 
the Aeronautical Sciences and the award was presented 
to Professor Taylor at the Institute’s annual dinner in 
New York on January 28, just two days after his 33rd 
birthday. 

Professor Taylor, a native of New York City, re- 
ceived his early education at Montclair, N. J., and his 
Course at Technology was mechanical engineering. 
After graduation he joined the staff of the Public Service 
Corporation in New Jersey, later going to the Wright 
Aeronautical Corporation, which he left to accept a 
position on the staff of M.I.T. During the latter part of 
1934 Professor Taylor was called into consultation by 
the Wright Aeronautical Corporation to help in prob- 
lems concerning crankshaft torsional vibration and to 
increase further the power output of the Wright Cyclone 
nine-cylinder air-cooled engines. His solution of the 
problem was the dynamic balancer, which is now used 
on all Wright Cyclone engines installed in planes of 
American Airlines, Transcontinental and Western Air- 
lines, and Eastern Air Lines. This mechanism was so 
successful in reducing crankshaft torsional vibration to 
a minimum that it was not only adopted for new engines 
but also was sold in large quantities as replacement 
equipment for engines already in service. 


Visiting Committee Reports 


| geese sagging visiting committees are ap- 
pointed by the Corporation and in general are 
composed of two members nominated by the Alumni 
Council, four from the membership of the Corporation 
itself, and two selected at large. Twenty-two of these 
committees with a combined membership of 170 are 
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now actively serving the Institute by placing at the 
disposal of the departments their wide experience, their 
objective judgment of the departments’ work and plans, 
and their strong support in helping the departments to 
gain approved objectives. 

The reports of these committees are published in 
condensed form from time to time in these pages and 
provide not only interesting comment on the Institute’s 
educational work but convincing evidence as well of the 
help which these committees are rendering. 

This month, reports are presented on the Department 
of Chemical Engineering and on the Department of 


Geology. 
CHEMICAL ENGINEERING* 


HE Committee report of last year emphasized: (1) 

the steady growth of enrollment in the Department, 
especially of graduate students; (2) the importance to 
continued leadership of a vital research program to- 
gether with intimate contacts of the staff with industry; 
(3) strong indications of need for more staff. 

This year (1936) the Committee was struck by the 
continued further growth which has now made the 
Department one of the largest in the Institute. In three 
years its enrollment of graduate students has increased 
from 64 to 114. Also there are 300 undergraduates. The 
fact that only 20 of the graduate students are graduates 
of the Institute and that the balance are from 56 widely 
scattered institutions is but one of many proofs of the 
acknowledged leadership in its field of the Institute’s 
Chemical Engineering Department. 

At the outset it was admitted by everyone that the 
Department’s problems are those of healthy growth but 
are, nevertheless, acute; that the Department has had 
the hearty codperation and support of the administra- 
tion; that what should be done now is dependent in a 
large measure upon probable future enrollment, more 
particularly of graduate students; that the most diffi- 
cult question is that of the sufficiency of the present 
senior staff and the office space allotted to it. 

The Committee went over the new Institute policy of 
admitting undergraduates and restricting enrollment 
and reviewed the Department’s own plans for deliber- 
ately restricting sophomore enrollment to less than its 
present size. With these suggestions for insuring the 
quality of the raw material it is in sympathy. It also 
considered the possible desirability of restricting the 
acceptance of graduate students. Here especially it 
found that the Department was already confining en- 
rollment to promising students. In view of the Depart- 
ment’s position in its field, the Committee felt that any 
restriction which would result in curtailing the number 
of good graduate students would at this time be unfair 
to industry and unfortunate for the Institute. 

Independently of the Institute administration and the 
Department staif, the Committee members canvassed 
their personal opinions as to the probable future call for 
trained chemical engineers. It was their unanimous 
opinion that not only are highly trained chemical 


*The members of this committee for 1935-1936 were: Bradley 
Dewey, ’09, Chairman, Frank Lovejoy, ’94, Henry E. Worcester, '97, 
Arthur C. Dorrance, ’14, Samuel Cabot, ’09, George H. Taber, °13, C. 
M. A. Stine, and M. C. Whitaker. 
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engineers finding opportunities in production, sales, 
and above all in executive and management positions, 
as well as research and development activities, in those 
process industries which have regularly used chemical 
engineers, but also that more and more industries are 
constantly recognizing the value of chemical engineers. 
The Committee unhesitatingly forecasts that the pres- 
ent demand for undergraduate and graduate education 
in chemical engineering is not temporary, but will grow. 

The present-day leadership of the Department is due 
to many factors: (1) a succession of inspired department 
heads; (2) a young staff whose interests have been well 
divided between teaching, fundamental research, and 
consulting and research contacts with industry; (3) 
the research developments of one year have been part 
of the teachings of the next; (4) current researches have 
been the usual subjects of graduate problems and staff 
conferences; (5) an ever-present atmosphere of research, 
combined with amicably adjusted, but often heated 
staff discussion, has played an important part in build- 
ing up the Department and its fundamental contribu- 
tions to chemical engineering literature. 


GEOLocy* 

EW undergraduates major in geology at the Insti- 
tute. One reason is that few of the students coming 
to the Institute are aware of (Continued on page 162) 
*The members of this Committee for 1935-1936 were: Louis S. 
Cates, 02, Chairman, Charles A. Stone, 88, Harlow Shapley, Bradley 
Dewey, 09, Frederick G. Clapp, 01, Robert Livermore, 03, Brigadier 

General Edward M. Markham, and W. C. Mendenhall. 





VIBRATION ABSORBER 





Edward S. Taylor, °24, Assistant Prof of Aut tive 
Engineering, who has won the Sylvanus Albert Reed Award 
for 1936. For reasons, more detail, see opposite page 





Our Own Etching Show 


HE success of the etching show recently staged in 

New York by the Society of American Etchers, Inc., 
demonstrated anew that traditionalism, when combined 
with the utmost in technical perfection, still commands 
the attention of the art world — this despite the surrealist 
exhibits which seem to be receiving the lion’s share of 
attention in New York art galleries this winter. Realizing 
that comparatively few of our readers were able to view 
the etching exhibit while it was current at the National 
Arts Club, we decided upon this means of paying homage 
to Technology’s little coterie of etchers, who still keep well 
to the forefront. In the select group of 156 artists whose 
prints were accepted for the New York show, four were at 
one time students at Technology. 

For some time the president and leading spirit of the 
Society of American Etchers has been John Taylor Arms, 
°11, National Academician and Associate of the Royal 
Society of Painter-Etchers of England. “Louviers Lace,” 
a slender, graceful plate, which he exhibited at the 
Society’s show, proves once again his amazing mastery of 
the bitten line and his astounding gift of detail. (See 
adjacent reproduction.) 

The second vice-president of the Society is Louis C. 
Rosenberg, ’13, who has recently been elevated to the top 
rank of both the American and English academies. The 
natural sympathies of this consummate draftsman, who 
studied with Sir Frank Short, Royal Academician, in 
London’s Royal College of Art, are with the English 
tradition of etching. Many a London print collector 
would claim him as England’s own. He exhibited a new 
plate, “Via della Rotondo, Rome,” a daring bit of com- 
position, needled in his most dexterous manner. (See 
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George C. Wales, *89, has the unique distinction of 
being an architect turned etcher, who etches not archi- 
tecture at all but boats — and boats exclusively. He is one 
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ASTOUNDING GIFT OF DETAIL 

President Arms’s “‘Louviers Lace.” Just this past month, 

the Grand Central Galleries had an exhibition of the work of = . se! : eh Lata es. a 

this distinguished etcher. Under the title of ** Twenty-One oa |! SURPASSING KNOWLEDGE OF SAIL 
Years of Drawing,” over 300 items were shown George C. Wales’s “* Matinicus” 
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in Samuel Chamberlain’s ‘Stonington Sunset.’ Review Contributor 
lish Chamberlain's ** Summer Street-Marblehead,” reproduced in these 
: pages last May, won the Arms Prize for technical execution 
>tor 
_— of the very few etchers who have a sur- 
— passing knowledge of sail and rigging 
See and whose work meets with the appro- 
. bation of yachtsmen — those sticklers 
of for correct detail. His sensitive little 
hi- plate, ‘‘Matinicus,”’ (on opposite page) 


— proves the point most convincingly. 
Of the two dry points exhibited by 
Samuel Chamberlain, °18, one re- 
ceived the John Taylor Arms Prize for 
the best piece of technical execution in 
the show. This was ‘Summer Street— 
Marblehead,” a calm New England 
scene which was reproduced in the 
May, 1936, issue of The Review. His 

other plate was ‘‘Stonington Sunset, 
(above), a dramatic rendition of the 
Portuguese fishing fleet in this old 
Connecticut port. Mr. Chamberlain is 
now giving a course in the graphic 
arts at M.I.T., and it may not be long 
before new and younger names are 
added to the list of Technology etchers. 


DARING COMPOSITION 
Vice-president Rosenberg’s ‘Via della Rotondo, Rome”? 
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NEVER BEFORE DISCERNIBLE 


Figure 1. Internal structure of a rock-salt crystal, as revealed by 
electronic conduction. Islands within the crystal appear bounded 
by fine light lines 





THE INSTITUTE GAZETTE 
(Continued from page 159) 





geology as a professional field. Another is that there 
is no large elementary freshman course in natural 
sciences to acquaint them with this field. However, 
though it would be fine to have more students, the 
demand today for graduates in geology with only a 
bachelor’s degree is too small, in contrast to those hav- 
ing doctors’ and masters’ degrees, to warrant any 
present attempt artificially to enlarge their num- 
ber. But before leaving the question of undergraduate 
teaching, it must be emphasized that the Department 
does a large amount of service teaching for others, par- 
ticularly for the mining and civil engineers. 

As regards graduate students, the situation is very 
different. The Department has ten graduate students, 
most of whom are studying for doctors’ degrees. All but 
two of these men took their bachelors’ degrees else- 
where, at various institutions in this country and in 
Canada. Their quality and the institutions from which 
they come attest the reputation of the Department. 

The research activity of the Department covers a 
wide range. Perhaps its principal emphasis is upon the 
geology of mineral deposits, but at the same time it is 
achieving outstanding results in the fields of geophysics, 
crystallography, and engineering geology. 

At the Institute, Dr. Robley D. Evans and Dr. 
William D. Urry of the Physics and Chemistry Depart- 
ments, respectively, have improved the techniques for 
the analysis of the radioactive constituents and related 
elements in rocks. This type of analysis serves as the 
most reliable basis for accurate determinations of geo- 
logic age. The work of Evans and Urry has placed the 
Institute far in the lead in this field. Up to the present 
time the work of Dr. Urry has been financed by funds 
raised by Dr. Lane of Tufts College, largely by grants 
from the Geological Society of America. 

The analysis of radioactive and related constituents 
so successfully developed at the Institute is only one 
phase of the compositional study of rocks. In order to 
yield maximum output of scientific knowledge, it 
should be correlated with an equally thorough study of 
(1) chemical composition through chemical analysis, 
(2) mineralogical composition through petrographic 


Figure 2. Streamlining of the flow of electrons from cathode to 
anode through a crystal, as revealed by the color of copper ions. 
For explanation see below 


analysis, and (3) distribution of the rare constituents 
among the minerals by spectroscopic analysis. These 
four simultaneous correlated lines of investigation 
would constitute an effective attack on one of the most 
fundamental and relatively untouched fields of research 
in geology. Such studies would use the accumulated 
knowledge and techniques of the Departments of Geol- 
ogy, Physics, and Chemistry and should lead to im- 
portant advances and to a great number of new lines of 
research. Professor Mead feels that these studies would 
not involve elaborate new facilities. 

There seems to be no doubt that such a program 
would place the Institute in a position of prominence in 
the field of geology and increase the prestige of the 
Institute as well as of the Department. For a large part 
of geology it would replace wobbly, rotten, wooden 
foundations (based in large measure upon insufficient 
knowledge, sometimes upon guesswork) with real sup- 
ports. It could not help but be of great ultimate value 
to economic geology and to more intelligent prospecting 
for minerals and oil. 


Electrons on Parade 


HIEF among factors limiting increased efficiencies in 
electrical equipment is the inadequacy of present-day 
insulation. Generators, for example, could be built to pro- 
duee higher voltages if insulating (dielectric) materials 
were available that could withstand higher potentials with- 
out breakdown. With better dielectrics at the disposal of the 
electrical engineer, even low-voltage equipment could be 
improved by reduction in size and weight, and the dielectric 
storage of energy, as in condensers, could be increased per 
unit of equipment weight. 

The search for better insulation, therefore, is vital in the 
advancement of the electrical art, and for this reason the 
Department of Electrical Engineering at the Institute is 
vigorously carrying forward a wide program of dielectric 
research. The ingenious technique, described below, of 
viewing atoms on the march is but one facet of this research, 
but it is a brilliant illustration of the fundamental scientific 
(supplementing the equally necessary empirical) approach 
to an engineering problem. 


TOMIC-PHYSICAL reactions within solids, about 
which only very indirect, if any, evidence had 
previously existed, can be (Continued on page 172) 
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Where DEPENDABILITY is vital 


It is still necessary to stress the importance of 
dependability in airplane engines—directly as a 
performance requirement; indirectly as a factor in 
selecting the materials from which they are made. 

Dependability is the primary reason why Molyb- 
denum nitriding steels are used for such vital engine 
parts as cylinders, ring gears and drive gears. For 
example: They depth-harden uniformly in varying 
sections. They can be nitrided at the most effective 
temperature for producing a hard, wear-resisting 
case; show minimum distortion after heat treating: 
retain their properties at elevated temperatures. 





The same properties which make Molybdenum 
nitriding steels so effective for their purposes, are 
characteristic of all Molybdenum steels. No matter 
what your special problem may be, it will pay you 
to investigate “Moly” steels. For more detailed 
information, write for our technical publications, 
“Molybdenum” and “Aircraft Steels.” Ask also to be 
put on the mailing list of our monthly news-sheet, 
“The Moly Matrix.” For a study of any specific or 
difficult stee] requirement, the facilities of our experi- 
mental laboratory are at your command. Climax 
Molybdenum Company, 500 Fifth Ave., New York. 


PRODUCERS OF FERRO-MOLYBDENUM, CALCIUM MOLYBDATE AND MOLYBDENUM TRIOXIDE 
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TO SCIENCE 


To those working in the well equipped lab- 
oratories of today, it is difficult to believe 
that there was a time not so long ago that 
so essential an instrument as the micro- 
scope was far beyond the reach of many. 


Then a young man had a vision. At his in- 
stigation “a under his personal direction 
the first Bausch & Lomb Microscopes were 
made... forerunners of the hundreds of 
thousands now in service. That man was 
Edward Bausch . . . More important still, 
he built an organization imbued with his 
own ideals of service and integrity. 


Today, as a result, schools, hospitals, scien- 
tific laboratories and other institutions 
have batteries of optical instruments that 
far exceed in quality and performance any 
previous apparatus. 
In the Bausch & Lomb Product you pur- 
chase today you enjoy the advantages that 
only years of experience and development 
plus rigid adherence to ideals can give. 
here is satisfaction in knowing that ‘‘for 
your purpose, no finer — is avail- 


able."" Bausch & Lomb Optical Co., 635 


St. Paul St., Rochester, New York. 
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THE FUTURE OF INVENTION 


(Continued from page 149) 


of endowed laboratories, the chances of a politically 
dominated research program repairing even a frac- 
tion of the damage they have already done seems 
indeed remote. Even ina democracy, regimentation 
and governmental control tend to have a paralyzing 
effect. Inventions depend largely upon the independ- 
ent thought of active minds and it is difficult to 
conceive of a fertile field for invention except in an 
environment which encourages individual independence 
to the greatest possible degree. The discouraging effect 
of regimentation might not be so apparent in the first 
generation, but the effect of a national goose step would 
certainly show up in the second. Possibly the most 
serious danger confronting the future of invention 
throughout the world is this increasing tendency to- 
ward regimentation and political domination. 

One interesting speculation as to a factor which may 
in the long run seriously hamper the rate of extension of 
science and invention is the rapidly increasing length of 
time required to prepare the average individual to do 
effective work on the frontiers of science; in other words 
there is a rapidly increasing amount of prior informa- 
tion which a scientist must master before he is compe- 
tent to make additional advances. Thirty years ago a 
man with a bachelor’s degree from a good university 
could carry out advanced research without serious 
competitive handicap. Today a man with even a doc- 
tor’s degree is considered to be inadequately prepared 
to do outstanding research in many branches of science. 
If this process continues, our men will pass their prime 
so far as their inventive faculties are concerned before 
they reach the level where they can begin pioneering 
work. Some would remedy this by earlier and more 
intensive specialization in the training of our scientists, 
but I feel that this would be a serious mistake, as our 
scientists need to know more, rather than less, of the 
social implications of their work, and only a broad 
training can be an adequate foundation for a life de- 
voted to research. This situation can be improved by 
more efficient methods of education, particularly in the 
elementary and high schools, for individuals who show 
real promise of scientific ability. Our present public 
school system is very wasteful of the time of the small 
percentage of students who are really brilliant, and 
we must find some method of discovering this poten- 
tial brilliance and giving it more expeditious training 
if we are to maintain the present pace of scientific 
advance. 

Our patent system as a whole has demonstrated its 
tremendous value as an incentive to research and in- 
vention, and its administration has been excellent in 
view of the many difficult problems it has had to handle. 
However, our patent system must be expected to 
evolve as our civilization evolves, and it must be studied 
to make certain that the restrictions it imposes are no 
greater than really necessary to accomplish its desired 
purposes. It is obvious, of course, that every invalid 
patent whose issuance the Office permits or a court 
orders, and every unnecessary delay which occurs in the 
prosecution or adjudication of a (Continued on page 166) 
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HOW MUCH DOES THE TELEPHONE COST? 


It is easy to figure how much 
the telephone costs. It is not 
easy to reckon how much it 
saves. 

A single telephone call may 
save a life—brighten a friend- 
ship or a day—sell a bill of 
goods or land a job. 

One telephone call may be 
worth more to you than the 
cost of the service for months 
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The telephone saves you 
priceless hours of time each 
week—spares you trips through 
snow and storm these uncertain 
winter days. 

Without moving from the 
warmth and comfort of your 
own fireside, you are in touch 
with stores and friends and 
office—by telephone. The cost 
is but a few cents a day. In re- 
turn, the telephone offers you 


increasing measure of security, 
convenience, happiness and 
achievement. 


Every time you call a number, you use 
some part of a nation-wide telephone 
system that cost more than four billion 
dollars to build and employs about 
300,000 people. The facili- 

ties of this entire organiza- n\ 
tion are yours to command — ‘a i 
anywhere, any time, and at \y a 
small cost. Qa” 
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patent is an und-sirable and unnecessary burden on both 
science and indust*y. Anything which can be done to 
make the process ~ granting patents more expeditious 
and more reliable is . ighly desirable. I have studied with 
interest and care tu. report of the committee of the 
Science Advisory Board on the relation of the patent sys- 
tem to the stimulation « aew industries and concur 
heartily with its reeomme: lations, particularly as to the 
desirability of, and the methods recommended for, in- 
creasing the presumption o! va‘ dity of issued patents and 
making possible the mor > litious handling of cases 
both within and without ihe |. ? nt Office. It is indefensi- 
ble when, as has happened on several occasions, a patent 
issues after 10 or 15 years in the Patent Office and pur- 
ports to dominate an industry which has sprung up in 
the interim. The hazard of such an occurrence is al- 
ways hanging over legitimate industry and this ever- 
present possibility is probably, in the long run, more 
harmful than in the rather rare cases in which it does 
occur. In any case effective steps should certainly be 
taken to make such occurrences impossible. Just as the 
development of new inventions is requiring men of 
higher caliber, so the caliber and training of Patent 
Office personnel must continue to improve, their salary 
and average tenure of office should be increased, and 
some means taken to make examiners more familiar 
with the general background of unpublished informa- 
tion and practice in our industries. 

Now that a greater and greater proportion of our in- 
ventions and discoveries is made as the result of planned 
attack by our large industrial laboratories, it is apparent 
that the domination of a new field of invention by basic 
patents issued to one company is necessarily a deterrent 
to other companies who might otherwise enter this field 
of investigation. Actually, however, experience has 
shown that even comparatively late comers in such new 
fields can reasonably expect, if they prosecute their re- 
search vigorously and intelligently, to find alternative 
methods or improvements which will entitle them to a 
place in the picture. Some one has given this process the 
apt name “circuminvention.” It is also true that in 
many cases changing conditions in an industry cause 
numerous laboratories to start work almost simultane- 
ously along similar lines and in this case the existence 
of our patent system is definitely a stimulus to speedy 
and effective research; there is frequently a race to see 
which group can secure the best patent position. Un- 
fortunately the ultimate result of such a race is gen- 
erally the issuance of a considerable number of over- 
lapping or supplementary patents so that the process 
which is ultimately found to be best frequently in- 
fringes or appears to infringe the patents of several 
different individuals or companies, and many other 
applications are tied up in interferences. Fortunately 
there has been an increasing tendency in recent years for 
companies in such a position to avoid the expense and 
delay attendant upon interference and infringement 
litigation by arbitrating their interference and ex- 
changing cross licenses to both past and future develop- 
ments in a given narrow field. (Continued on page 168) 
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Such an agreement generally involves provisions for the 
licensing of others upon reasonable terms and for a 
division of royalties based upon the best estimate of the 
parties as to the relative value of their respective posi- 
tions. Such agreements also usually involve agreement 
by each party to conduct further research in the field 
in question. 

There have been several recent attempts to arouse 
opposition to such arrangements, labeling them as 
“patent pools,” without any real attempt to study 
their provisions. Certainly the ordinary cross-licensing 
arrangement among companies actively engaged in re- 
search can serve only to remove part of the barriers to 
use originally set up by the patent system, thus remov- 
ing obstacles both to research and to commercial de- 
velopment and decreasing wasteful litigation. It makes 
enough patents and (what is frequently more important) 
combined experience available to a licensee so that he 
can really operate the best available process without 
having to acquire licenses from several different sources. 
Such licenses in general protect the licensee not only 
from issued but from all future patents in the defined 
field which might issue to any of those in the cross- 
licensing group. The only party which would seem to 
have any cause for complaint against such an arrange- 
ment is the racketeer who hopes to infringe-with im- 
punity while the owners of the patents fritter away the 
life of their patents in lengthy and often suicidal litiga- 
tion with one another. 

Since such cross-licensing agreements definitely tend 
to promote not only research and invention but the 
prompt commercial application of these inventions, the 
question might be raised as to why cross-licensing agree- 
ments covering entire industries would not be still better 
in this respect. Such arrangements have been tried in a 
number of industries and in general they have not been 
successful for any considerable period. Apparently the 
main difficulty has been that they have run up against 
human nature: As soon as any individual or company 
realizes that all its competitors will have the same 
rights as it has to anything it may develop, there is a 
natural tendency to leave the expense of research and 
development to one’s competitors and hope to acquire 
a “free ride.”” Other companies which, as a matter of 
principle, continue their research become irritated 
sooner or later when the fruits of their research are ap- 
propriated by others who have contributed nothing. 
In general, cross-licensing agreements have been success- 
ful only where they were either backed by a definite 
agreement to contribute ratably to support most of the 
research in the field, or have been made between indi- 
vidual companies who have confidence in one another’s 
desire and ability to contribute their share to the heavy 
expense of research and development. 

Concentrating as I have on possible threats to the fu- 
ture of invention, I hope I have not given the impression 
that I am pessimistic with regard to its future. My pur- 
pose has rather been to point out that the growth of 
science and invention is not something which we can 
rely upon to continue auto- (Concluded on page 169) 
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Abrasives 


are Vital 
to Industry 





Grinding 
Wheels 


TINY 3/32” mounted 
point for delicate die 
finishing, a gigantic 42” 
diameter wheel for grind- 
ing crankshafts—a grind- 


ing wheel for each of in- 
dustry's grinding jobs. 


Its bond may be any one of 
the Norton vitrified types 
or silicate, shellac, rubber, 
or resinoid—its abrasive 
any one of several kinds. 


For over fifty years Nor- 
ton has been solving the 
abrasive problems of in- 
dustry, meeting every re- 
quirement of the newer 
and better metals. 


Norton engineers will 
study your grinding jobs— 
select wheels that are right 
in abrasive, bond, grain, 
grade and structure. These 
field men have behind 
them the facilities of 
the Worcester engineer- 
ing departments and re- 
search laboratories. 
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METAL PRODUCTS 
are polished with Alundum 
abrasive. Different grain 
shapes and treatments make 
it possible to meet all re- 
quirements — heavy duty 
polishing or fine finishing. 
For the jobs that demand 
a super-fine abrasive (such 
as buffing metallographic 
specimens) there's Norton 
Levigated Alumina. And 
for the jobs that require a 
super-hard abrasive there 
is Norbide—hardest sub- 
stance made by man for 
commercial use. Crystolon 
abrasive is the choice for 
polishing glass and stone. 
It is also widely used for 


gear lapping. 
& 


SHARPENING STONES 
and coated abrasive prod- 
ucts (commonly known as 
sandpaper and emery cloth) 
are supplied by Behr-Man- 
ning Corporation, a divi- 
sion of Norton Company. 
Oilstones are made in all the 
varieties and sizes needed 
by industry as well as 
the home workshop—India 
{Alundum abrasive) and 
Crystolon stones and the 
natural stones known as 
Hard Arkansas, Soft Arkan- 
sas and Washita. Behr- 
Manning Abrasive Papers 
and Cloths are made in 
sheets, rolls and discs and 
with many different coat- 
ings — both manufactured 
and natural abrasives. 
When in the market look 
for the identifying mark 
“Norton Abrasives.” 

















REFRACTORY PROPER- 
TIES also make the electric 
furnace products, fused 
alumina (Alundum) and 
silicon carbide (Crystolon), 
extremely valuable to in- 
dustry. In the laboratories 
Alundum Ware is widely 
used—tubes, cores and 
muffles for electric fur- 
naces; crucibles and dishes 
for igniting, incinerating 
and melting; dishes, cones, 
discs, thimbles and cruci- 
bles for filtering; pyrometer 
tubes and refractory ce- 
ments. Norton Combustion 
Boats and RR Alundum 
Grain are especially popu- 
lar for carbon determina- 
tions in steel analyses. 





For HANDLING HEAT 
in places where super-tem- 
peratures are encountered 
and conditions are severe, 
there is a wide and varied 
line of Norton Refractories. 
For use at the clinker line 
in hand or stoker-fired 
boiler furnaces there are 
Crystolon Brick. Heat-treat- 
ing furnace lining costs are 
cut by long-lived Crystolon 
Hearth Plates. fecheaiiies 
furnaces for melting ferrous 
and non-ferrous metals are 
lined with Norton Fused 
Magnesia Cements. In en- 
ameling furnaces and cera- 
mic kilns Alundum Plates 
= or corrugated) re- 

uce maintenance costs. 
For aeration, filtration and 
diffusion industry uses Nor- 
ton Porous Tubes and 
Plates. 
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HANDY MACHINES 
for the tool room—gigan- 
tic 60-ton grinders for pro- 
ducing a mirror-like finish 
on steel mill rolls—these 
are the extremes of the 
Norton line of grinding ma- 
chines. There are high- 
production, high-precision 
cylindrical grinders of all 
sizes, including special types 
for crankshafts and for cam- 
shafts. For the tool room 
and for light production 
work a small Norton surface 
grinder has proved espe- 
cially popular. 


ExtREME ACCURACY 
of dimension and excep- 
tional surface perfection 
are obtained with Norton 
Lapping Machines. There is 
a small universal machine 
for the tool room and 
larger machines for the 
production lapping of cy- 
lindrical work or flat work. 
The Hyprolap (illustrated) 
is a hydraulically operated 
machine for cylindrical or 
flat pieces. Two new lap- 
pers, known as the Crank- 
O-Lap and the Cam-O-Lap, 
are for automotive crank- 
shafts and camshafts re- 
spectively. 
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THE FUTURE OF INVENTION 
(Concluded from page 168) 


matically without any effort or attention on our part. 
Our inventors and scientists are probably our greatest 
national asset and one which we must foster and con- 
serve if we are to retain it. Incentives to invention 
must be maintained, and obstacles removed. Of the 
future of research and invention in the European dicta- 
torships I am seriously apprehensive, but of their future 
under our American democracy and a reasonably evolv- 
ing patent system, I am not only optimistic but en- 
thusiastic. This is not the end; the future of invention 
will dwarf its past. 


SCIENCE AND AMERICAN 
LITERATURE 


(Concluded from page 154) 


which Dos Passos borrowed from the movies, Dreiser’s 
pseudophilosophic chemism, Cabell’s flight to Poic- 
tesme, Robinson’s determined preoccupation with the 
unmachined backwaters, Hemingway’s desperately ob- 
jective analyses of war’s human by-products are pre- 
cipitates of the same reagent. In the immediate present, 
both Sinclair Lewis’ “It Can’t Happen Here” and the 
political system which it attacks would be physically 
impossible without the public-address system provided 
by engineering. The pleasant sophistication of S. N. 
Behrman’s politely futile loafers and the grim despera- 
tion of Clifford Odets’ ominously radical workers are 
products of the same machines. 

The generation of new subject matter is not the only 
way in which science has served, well or ill, recent 
American literature. Beyond altering the setting and the 
characters with which a creative writer deals, science 
has changed the very style and method with which he 
works. The objective technique of the laboratory is, as 
Hemingway himself asserts, the most efficient and, 
therefore, the most desirable way of fixing for a moment 
a sequence of human activity, according to one school 
of creative thought. At the other pole, the nebulous 
concept of a time-space continuum of multiple dimen- 
sions, no beginning and probably no end, finds its 
literary prototype in the  stream-of-consciousness, 
godchild of Einstein and Freud. 

No time is needed to show that the immanence of 
science in American life today is producing a literature 
that cannot be explained in the older terminology. Even 
if the historical importance of the older influences could 
be extended to explain and evaluate current literature, 
there is nothing in their history to justify hope for their 
continuance. Literary criticism in America in the century 
to come must be ready to reckon with a science that is 
not only dominant but also self-conscious. 
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CHARLES HAYDEN, ’90 


(Concluded from page 152) 


Later, when the Corporation decided that the Insti- 
tute’s greatest need was a great loan fund, Mr. Hayden 
again played a major part in raising and administering 
the fund, and contributed $150,000. Two years ago, 
with the Loan Fund in successful operation, the Insti- 
tute found need for additional research funds and again 
Mr. Hayden lent active aid by becoming chairman of 
the Research Associates. 

In many other Institute enterprises his counsel and 
help were sought and obtained in the fullest measure. 
Always he seemed to be dominated by the feeling that 
“life is but a little holding, lent to do a mighty labor,” 
and by the indefatigability with which he worked and 
built and helped, he demonstrated how mighty one 
man’s work can be. Despite his tremendous responsibili- 
ties, he remained throughout his life, as he impressed 
his classmates when an undergraduate at Technology, a 
gracious, highly social, friendly person. 

Mr. Hayden’s rise to a dominant position in the finan- 
cial world began almost immediately after his gradua- 
tion. In February, 1892, he organized, with Galen Stone, 
the firm of Hayden, Stone and Company and became, 
when only 21, a member of the New York Stock Ex- 
change. At that time the primary interest of Mr. Hayden 
and his firm was in copper companies as a result of his 
vision of the expansion to come in the electrical industry. 
The firm financed many new copper enterprises, and Mr. 
Hayden eventually became chairman of the finance com- 
mittee of the Kennecott Copper Corporation and its 
subsidiaries, Nevada Consolidated Copper Corporation 
and Utah Copper Corporation. At the time of his death 
he was on the directorates of more important companies 
than any other man in the United States. In addition to 
copper, the industrial enterprises in whose management 
Mr. Hayden participated included nickel, shipping, 
sugar, investment trusts, office equipment, fertilizer, 
baking, cement, oil, railroad equipment, textiles, trucks, 
elevators, hotels, and insurance. 

In addition to his many gifts to the Institute, Mr. 
Hayden during his lifetime generously aided divers good 
causes. His gift of $150,000 for the completion of the 
New York Planetarium, which now bears his name, and 
his leadership in 1935 of the United Hospitals Campaign 
were probably the best known of his recent philan- 
thropies. Through the Charlhay Corporation created by 
him he systematically supported many charitable organ- 
izations, particularly those contributing to the needs of 
youth. The foundation established in his will insures the 
perpetuation of this carefully conceived aid. 

Mr. Hayden’s death calls attention anew to the large 
and impressive group of Technology graduates who have 
become major figures in American industry and who 
have combined with their financial genius deep under- 
standing of the social needs of our time and the will and 
vision to make permanent contributions to the welfare 
of American life. Certainly this group, as Mr. Hayden 
has specifically demonstrated, has helped to build the 
Massachusetts Institute of Technology, and to make it 
an ever greater institution through their intelligent loy- 
alty and understanding support. 
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oe THIS NEy 
BOOK 


If you are a product engineer, metallurgist, ma- 
chine designer, or manufacturer you have a natural 
interest in metals. Herculoy* is a Revere silicon 
bronze alloy possessing the strength of steel and 
corrosion resistance of copper. In order that you 
may consider its application to your needs we have 
assembled comprehensive data on this metal in a 
new 60-page bulletin. We will be pleased to send 
you a copy. Please address our Executive Offices, 


230 Park Avenue, New York City. 


*U. S. Patent Nos, 1,868,679, 2,002,460, and 2,009,977 
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General Physical Prop- 
erties of Revere Hercu- 
loy. 

Sheets and Plates. Rolls 
and Strips. General In- 
formation and Charts 
Giving Physical Prop- 
erties Under Various 
Conditions of Work and 
Annealing. 

Herculoy Welding Rod 
and the Welding of 
Herculoy. 


. Rods With Charts of 


Physical Properties. 


. Herculoy Forgings. 


. Extruded Engineering 


Tube. Chart of Physi- 
cal Properties. 


. Ingots for Sand Cast- 


ings. 


. Corrosion Resistance. 
.. Typical Uses. 


.. Weight and Dimension 


Tables for Estimator’s 


Use. 
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U 
OF FRANCE 


**x A country whose written history runs 
back to Julius Caesar and his imperial legions 
. whose territory is alive with deep-rooted 
memories of the past . . . Gothic cathedrals, 
medieval walled towns, Renaissance chateaux, 
the elegance of 18th-century architecture. 
** A country of many countries . . . level 
Picardy, bathed in pearly light . . . opulent 
Normandy . . . wild and wooded Auvergne 
each with its special gifts of hospitality 
... the wines of Bordeaux, of Burgundy, of 
Champagne... a hundred cheeses . . . two 
hundred sauces . . . an epicure’s Eden. 


** A country whose coastline spaces smart 
bathing beaches and ancient fishing ports... 
whose deep-water mariners have sailed the 
seven seas for centuries . . . whose maritime 
tradition finds its culmination in the magnifi- 
cent streamlined Normandie, world’s largest 
ship, and her four companions in the French 
Line fleet. 
PARIS—1937 
EXPOSITION INTERNATIONALE 


Once again the nations of the world 
send the finest products of their 
artists and engineers to a dazzling 
world’s fair in Paris. Spe« ial reduc- 
tions on railroads, air-lines, steam- 
ships, for ex position visitors. Ask 


your Travel Agent 


Trench Line 


610 FIFTH AVENUE (ROCKEFELLER CENTER), NEW YORK 


Normandie, Mar.17 ¢ Ile de France, Feb. 20 ¢ Paris, Feb. 27 
Flights available via Air-France to every capital in Europe 











THE INSTITUTE GAZETTE 


(Continued from page 162) 





visibly demonstrated as a result of studies conducted by 
Professor Arthur R. von Hippel of the Electrical En- 
gineering Department at the Institute. Dr. von Hippel 
is continuing at Technology a program of research into 
electronic and ionic conduction through solids and into 
the electrical breakdown of insulators, which he began 
some years ago at the University of Géttingen. 

Dr. von Hippel’s latest investigation had its starting 
point in the observation of Stasiw at Géttingen, who 
found that in a crystal of rock salt, heated to about 500 
degrees C. and placed between electrodes, a cherry-red 
cloud appears at the cathode side — as current is passed 

- and passes through the crystal. Its rate of progress is 
much faster than that at which ions could move through 
the medium, so that some other explanation for the phe- 
nomenon on an electronic basis is necessary. This Dr. 
von Hippel has found. He has been able to show that 
electrons enter the crystal, move along in preferred 
crystallographic directions, and slow down and become 
trapped by the local distortion of the crystal-lattice 
which they themselves bring about. As a sign of their 
local stoppage in the crystal, the color appears. Heat 
vibration, however, after some time breaks the binding 
force, the electron moves some distance but becomes 
trapped again, and consequently the color-cloud moves 
along also, showing the points where electrons are caught. 

Characteristics of the internal structure of the crystal, 
including failures in it, which never before were dis- 
cernible, are made clearly evident as a result of this 
technique. The color produced by the electrons is sensi- 
tive to imperfections in the structure, as appears in 
Figure 1, (page 162) where boundaries of internal areas 
within the crystal, corresponding in a sense to fault 
lines in the earth’s crust, are seen. 

In another way also Dr. von Hippel’s study makes it 
possible for the investigator to get inside the crystal and 
observe what is going on during the passage of a current. 
The electrons act like a developing solution to reveal the 
presence of ions which do not belong in the original 
crystal. 

Copper ions, for instance, which enter from a copper 
anode and which would otherwise be invisible in the 
space-grating, are in a sense dyed, in a manner some- 
what resembling the staining used in microbiology, by 
becoming linked to electrons and as a result indicating 
their presence by a pink color at the place where they 
are fixed. Conversely, because the copper ions thus show 
the presence of electrons, they can be used to show the 
outlines of the electron current. Their pinkish color 
performs for the electron flow the same function that ink 


A small boarding school for boys and girls from four to four- 
teen. Prepares for leading secondary schools. Men and women 
teachers who understand children. Intimate home life. 
for information address 
MRS. ELEANOR RUNKLE CRANE, Director, Richmond, Mass. 
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performs in indicating the flow of water to an orifice, 
high lighting the streamlines within the crystal as the 
dye marks streamlines in hydrodynamic experiments. 
Figure 2 illustrates this effect. 

Through the method established by Dr. von Hippel’s 
research, other phenomena hitherto necessarily known 
only in theory can be raised to the visible level. Among 
these are the stability of chemical compounds in the 
crystal, and the phenomenon of impact ionization, 












Transits and Levels are used on all largest works and by 
U.S. Govt. for utmost precision. 





New catalog, just issued, sent gratis 
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learned, remedies for it may be devised and better 
electric insulators designed. 
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PREPARATORY SCHOOLS FOR BOYS 





BERKELEY PREPARATORY SCHOOL HUNTINGTON SCHOOL FOR BOYS 
Established 1907 
Special Preparation for M.I.T. 
Day School — for Boys: Evening Session — Coeducational 
Harry F. Caps, Jr., '28, Principal 
1089 Boylston Street, Boston Tel. Commonwealth 9262 320 Huntington Ave., Boston Tel. Kenmore 1800 






Five Forms. Special two-vear course for entrance to M.L.T. 






Summer Session (Co-educational) Send for catalogues 





Cuarugs H. Sampson, Ed.M., Headmaster 














CHAUNCY HALL SCHOOL NEW HAMPTON SCHOOL 


Founded 1828. The School that confines itself exclusively to the 






116th year. A New Hampshire School for Boys. Six Modern Buildings. 






preparation of students for the Massachusetts Institute of Thorough College Preparation. Junior Course in Business. Athletics for 
Technology. Every Boy. Moderate Tuition. Address 
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CRANBROOK SCHOOL 


Distinctive endowed preparatory school for boys. Also junior depart- 
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ment. Exceptionally beautitul, complete, modern. Unusual oppor- In the heart of the Adirondacks. Under Lake Placid Club Education 
tunities in arts, crafts, sciences. Hobbies encouraged. All sports. Single Foundation. Unusual success in college preparation. Emphasis on 
rooms. Strong faculty. Individual attention. Graduates in over 40 recreation that can be continued throughout life. Winter sports. Separate 
colleges. Near Detroit. junior school for boys, 8 to 12 
REGISTRAR - : oe e 
ae Ina A. Fuinner, Ed.D., Director, Box T, Lake Placid Club, N. Y. 
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Printing... 











Is not simply an assembly of paper, type 
and ink—it should be an intelligent under- 
standing of the customer's requirements 
and the purpose of printed matier. Well 
planned printing always brings good 
results, where the ordinary, slipshod stuff 
falls down. 


They Say... 


That our output is easily recognized by 
its thoroughness of preparation and its 
excellence of execution. 


The Murray Printing Company 


AT KENDALL SQUARE 
CAMBRIDGE 














YOUR HOME 
WHILE IN NEW YORK 


One of America’s fine hotels—unique in its 
physical characteristics, in its luxurious ap- 
pointments, and in its deftness of service. 
SPECIAL COLLEGE RATES 
Dinner and Supper Dancing 
in the famous 
BOWMAN ROOM 


THE BILTMORE 


David B. Mulligan, President 


Madison Ave. and 43rd St., New York 
Adjoining Grand Central 
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THE TREND OF AFFAIRS 


(Concluded from page 145) 


with a free period of the shorter duration. Later it was 
found that a similar wave caused by the great Siberian 
meteor in 1908 was propagated with the same speed. 

A hint of the final answer was found in yet another 
difficulty. This arose in connection with the use of the 
so-called dynamo theory to interpret diurnal variation 
of the earth’s magnetic field. According to this theory, 
the oscillation of the atmosphere across the permanent 
magnetic field of the earth causes electric currents to cir- 
culate in the Kennelly-Heaviside layers — strata of 
ionized air in the upper atmosphere —and these currents 
in turn produce a magnetic field which we observe at the 
ground as a small oscillation in the magnetic field of the 
earth. But the variation in sign of this magnetic field, it 
was shown by Chapman in 1919, is such that it can oc- 
cur only if the atmosphere aloft swings in the opposite 
direction to the atmosphere below. 

The clue to the solution of this problem was found by 
Dr. Pekeris in the anomalous propagation of sound from 
gunfire. It has been known since the World War that 
there are two zones of audibility, one within a radius of 
30 miles from the source and another between 60 and 90 
miles. Between them is the zone of silence which caused 
firing at the recent exercises of the Pacific Fleet to be 
heard at inland stations but not along the coast. 

Dr. Pekeris’ explanation of this phenomenon is that 
sound waves are speeded up and bent downwards in the 
upper atmosphere by a hot layer, much as radio waves 
are reflected by the conducting layers. If the existence 
of the hot layer be assumed, it is found that the atmos- 
phere would have two periods of oscillation: 104% hours 
and 12 hours. In the atmospheric mode having a period 
of 12 hours, there is no oscillation at the height of 20 
miles; the atmospheres above and below that level 
swing in opposite directions. Without the hot layer 
above, however, this mode of oscillation could not exist 
in the atmosphere. Assuming the hot layer, we have a 
synthesis of Kelvin’s 12-hour period, Chapman’s weak 
lunar tides, Taylor’s 104%-hour period, and Chapman’s 
varying magnetic field conditions by opposing atmos- 
pheric swings, as well as an explanation for the zone of 
silence in the propagation of sound. 
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JACKSON & MORELAND FAY, SPOFFORD & THORNDIKE 
Engineers ENGINEERS Boston, Mass. 
Public Utilities — Industrials BRIDGES WATER SUPPLY AND SEWERAGE 
Railroad Electrification PORT AND TERMINAL WORKS 
Design and Supervision — Valuations FIRE PREVENTION 
Economic and Operating Reports INVESTIGATIONS DESIGNS 
BOSTON NEW YORK SUPERVISION OF CONSTRUCTION 
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H. K. BARROWS, 95 CERTIFIED PUBLIC ACCOUNTANT 
RN Eee of Patterson, TEELE & DeNNIs 
CONSULTING HYDRAULIC ENGINEER 1 Federal Street, Boston, Mass. 
Hydro-electric developments — Water supplies. Reports, plans, Cost Accountants and Auditors — Tax Consultants 
supervision. Advice, appraisals. NEW YORK BOSTON WASHINGTON 
6 Beacon StREET ’ Boston, Mass. REPRESENTATIVES IN OTHER PRINCIPAL CITIES OF THE 
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Eapiz, FREUND AND CAMPBELL MAURICE A.REIDY 
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110 West Fortietu STREET New York City Consulting Engineer 
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Power, Heating, Ventilating, Electric, Plumbing, Sprinkler, Refriger- 
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J. K. Camppett, M. I. T. ‘11 44 SCHOOL STREET BOSTON, MASS. 
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EMPLOYMENT OPPORTUNITIES 


An increasing number of positions of responsibility are being 


brought to the attention of the Placement Bureau. Many of these 


carry exacting specifications, and it is becoming increasingly 


difficult to find graduates with adequate experience who are 


interested in making a change. 


Unquestionably many Institute graduates who have not yet estab- 
lished contact with the Placement Bureau would be interested 
in and qualified for some of these openings. If you have the type 
of experience that is in demand, and are looking for a greater 
opportunity, your complete experience record should be in the 


confidential files of the Placement Bureau. 


Inquiries regarding this service should be addressed to 


PLACEMENT BUREAU 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
CAMBRIDGE, MASS. 
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Condor Compensated Belt on a dry pan drive in a large brick plant. 60 H. P. motor 
running at 865 R. P. M., 8” diameter main drive pulley—48" diameter driven pulley. 





The economical and highly satisfactory performance of this 
drive in a brick plant —even considering the small motor pulley 
— demonstrates again the unusual efficiency of Condor Com- 
pensated Belt. 





PATENTED 


Aen MEGISTERED 


This higher efficiency is due to its patented compensated con- LOW TE N s I © N 


struction. Its special Hycoe pulley surface has a very high a e LT 
degree of pulley adhesion, permitting the belt to operate at 
low tension. And it is so constructed that the stresses developed 


at the arc of contact are borne equally by all plies. Proves Its Efficiency 





HAS TWELVE ADVANTAGES 











1, Ruptures in outside ply practically 7. Higher overload capacity or margin 
eliminated. of safety. 
2. Ply separation practically eliminated. 8. Less wear on pulley side 
PRODUCTS. 
3. Longer fastener life. 9. Can be operated on smaller pulleys. 
4. Operation less affected by atmos- 10. For heavy loads, plies may be in- Transmission Belt Chute Lining 
pheric conditions. creased with same pulleys. V-Belt Launder Lining 
5. Less bearing, shafting, and hanger Wi. Can be dressed without destructive rag Belt Industrial Brake Blocks 
troubles. effect. pisces and Lining 
? ha é : ; i Contractors Hose Molded Rubber Goods 
6. High efficiency. 12. Material reduction in belting costs. Sand Blust Mose verenprs 
Suction: Moss Rubber Lined Tanks 
Fire Hose Rubber Covered Rolls 
Condor Compensated Belt is also available in Type F and Hydraulic Hose ee meee 
i i ip i i Steam Hose ubber Bonded 
Type B for special drives where some slip is desirable. ens Ms pacha, imdb 
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HE assembly illustrated above is completely 

a-c operated. It is composed of the Type 
508-A Oscillator (top), Type 716-A Capacitance 
Bridge, Type 714-A Amplifier and Type 480-B Re- 
lay Rack. Price, complete with bench mounting 
relay rack (but without headset), $660.00. 


UNKNOWN 
CONDENSER 


Now you can measure directly the two most important 
characteristics of any condenser — its capacitance and its 
power factor. 
The new G-R Type 716-A Bridge has a direct-reading range 
of 100 uuf to 1 uf (+ 2%) for capacitance end 0.001% to 6% 
(+2% of indicated value) for power factor et 1 kilocycle. 
When used in substitution methods the direct reading con- 


trols greatly simplify the balancings and the necessary calcula- 
tions, and increase both the capacitance and power factor ranges. 

This bridge is invaluable for power factor and capacitance 
measurements on 


@ Air Condensers 

@ Paper Condensers 

@ Mica Condensers 

® Ceramic and all other types of insulation 
@ Cables 

@ Slabs of solid dielectric 

@ Liquids in cells 


@ Ground capacitances of generators and 
transformers 


The bridge is self-contained and can be used at other fre- 
quencies from 60 cycles to 10,000 cycles. 

Recommended auxiliary equipment includes a Type 508-A 
Oscillator and a Type 714-A Amplifier; however any oscillator- 
amplifier combination may be used provided it falls within this 
range: 1/o watt oscillator with an amplifier of 40 db gain or 10 mw 
oscillator with an amplifier of 80 db gain. 

Type 716-A Capacitance Bridge, Relay 
Rack Model 

Type 716-A Capacitance Bridge, Cabinet 
AD AE. <6. 5:4) <icaera-dca\alsctarhic era arae $360.00 

Write for Bulletin 99-T for complete data 
Address: 30 State Street, Cambridge, Mass. 
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